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opment. Whilst hi-fi reviewers and enthu- on a new patent where the rubbe 
siasts alike are in awe of this outstand- pension is vulcanized to the inje 


ost loudspeakers today are square. 
Not because it is a good idea 


to design a loudspeaker 
that way, but because it is easy 
and simple to manufacture. But 
when performance is more im- 
portant than economics, it is clear 
that other shapes should be ex- 
plored to avoid the common 
problem of standing waves (ech- 
oes) inside the cabinet. 

Jamo of Denmark has for 
years been pioneering alternative 
shaped loudspeakers with great 
success; witness the Jamo ORIEL 
flagship just released after 3 years 
of intensive research and devel- 
















ing loudspeaker, its price tag of 
$17,000 precludes its use in too 
many hi-fi systems. 

With the know-how gained 
during the development of the 
ORIEL, Jamo has now released a 
new range of loudspeakers direct- 
ly related to the ORIEL: 

The -07 SERIES. 


The two floorstanding 
models in’this range, 507 and 
707, have curved side panels like 
the ORIEL to eliminate stand- 
ing waves. The front firing dual 
bass/midrange drivers are based 


moulded PP- 
diaphragm. 
The result is an 
outstandingly 
natural and 
uncoloured 
midrange re- 





production. 
The internally mounted dual b: 
pass subwoofers provide a deep and t 
bass response without the slightest 
of distortion. 
If you want to know more, call SC 


AUDIO for a free JAMO informat 


kit and the name of your nearest dea 
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THIS JUMBO CLOCK uses giant- 
sized (70mm-high) LED displays 
& has battery backup, AM/PM 
indication & automatic display 
dimming at night. Find out how it 
works & how to build it by 
turning to page 16. 





Sn 


BOASTING AN EFFICIENCY of 
better than 80%, this inverter 
circuit is designed to operate 
either 18/20W or 36/40W 


fluorescent tubes from a 12V 
battery. Construction starts on 
page 26. 





THIS SIMPLE PROJECT uses just 
one IC & a couple of transistors 
to generate three siren sounds: 
police, fire engine & ambulance. 
It is powered from a single 1.5V 
cell & is ideal for games & 
models - see page 64. 





AIRFLOW MEASUREMENT is an 
important function in electronic 
engine measurement. In Pt.2 of 
our series this month, we discuss 
the various types of airflow 
sensors — details page 4. 
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PUBLISHER'S LETTER 


The Australian 
Very Fast Train 


We have been pleased to read 
that the Australian fast train pro- 
posal is about to get another run 
and has been given support by the 


Griffiths. Let us hope that the new 
consortium, called Spreedrail, does 
not get bogged down as did the 
original VFT proposal. It soured because the consortium members were 
apparently more concerned with being able to profit from land develop- 
ment along the VFT corridor than with the economics of the proposal itself. 
If similar attempts are made to gain special tax treatment for this new 
proposal then it deserves to fail again. 


Apart from that, it seems as though the public do support the concept of 
an Australian fast train. It would greatly speed traffic between our capital 
cities and would be an overall plus for the environment, especially when 
compared with an equivalent expansion of aviation and road transport. The 
initial $2.4 billion proposal is for a link between Sydney and Canberra with 
a travelling time of just over an hour. Then the system would be extended to. 
Brisbane, Melbourne and Adelaide, in that order. 


There is no doubt that the fast train proposal is technically feasible. It is 
to be based on the proven and very successful French TGV and the 
Speedrail consortium is headed by GEC Alsthom which manufactures the 
TGV. So the technical expertise is there, both Australian and overseas- 
based. 


The big problem will be in getting the system off the ground and with a 
minimum of government involvement, although that is probably a vain 
hope. And once the project is under way, all parties involved will need to 
devise methods of running it which will circumvent the many inefficien- 
cies which bedevil our existing rail transport systems — a 100+ year old 
legacy of state government insularity and selfishness, hidebound bureauc- 
racies and unions who are concerned only about survival. If the old ways of 
working are allowed into the fast train system, it will be a financial disaster. 


This need not be so. Australians have an excellent record for bringing 
large projects to completion on time and under budget and then running 
them as efficiently as anywhere in the world. Our large mineral projects are 
enough evidence of that. Let us hope that this excellence is brought to bear 
in the Australian fast train project. 





Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 


working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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MAILBAG 


Aaking PC boards 
vith a photocopier 

After reading a letter on making PC 
oards with a photocopier in the May 
.993 issue, I resolved to give it a go. 
tere are a few comments on my ef- 
orts. 

I followed closely the procedure in 
he letter. Unfortunately for me, only 
about 40% of the toner transferred 
(rom the plastic to the copper. So I 
varied the ideaa little by using an iron 
(clothes) and a technique similar to 
that used for iron-on patches or tee- 
shirt transfers. 

Make a photocopy of the circuit 
design onto a piece of special thermal 
photocopier plastic (component side, 
sO invert most magazine diagrams). 
Put something flat and rigid onto the 
ironing board (to stop movement), then 
on top of that put the blank PC board 
(copper side up) and put the plastic 
transparency on top of the copper. Put 
a piece of material over the plastic to 
act as a pressure pad and so the plas- 
tic doesn’t melt onto the iron. With 
the iron at its hottest temperature, 
iron away! : 

Stop ironing when the material 
starts to tinge. Carefully take the PC 
board with the transparency still at- 
tached and dip it into cold water to 
cool it down. Peel the transparency 
off the board. Hopefully there will be 
nothing much on the transparency and 
some nice black tracks on the copper. 
You will definitely need your etch 
resistant pen to touch up though. I 
have had about 80% transference. 
Now just put the board into the ferric 
chloride and let it etch. 

During the ironing process, make 
sure the transparency doesn’t slide 
about or you will smear the tracks all 
over the place. Use a firm pressure on 
the iron. If a few more people experi- 
ment with this idea, perhaps some- 
one will find a compound that can go 
in between the plastic and the copper 
and facilitate the toner transfer. 

On another subject, what do you do 
with old ferric chloride? I would like 
to dispose of it in a fashion that has 
least impact. A look through the New- 
castle Yellow Pages in the waste dis- 
posal section and a few phone calls to 





some of the listed waste disposalists 
didn’t help much. 

D. Burke, 

North Lambton, NSW. 
Comment: We agree that the disposal 
of spent ferric chloride is a problem 
and perhaps the best approach is to 
contact your local municipal council. 
They generally can accept it, either on 
particular clean-up days at designated 
depots, or you may be able to hand in 
a sealed container at your local tip. 


Error in battery status monitor 

The circuit in Circuit Notebook, 
page 16 of the July 1993 issue of SILI- 
CON CHIP looks very useful. However, 
in this item Mr Ritson refers to “the 
560Q resistor” but fails to show one in 
his circuit. Nor is there a 560Q resis- 
tor in the original circuit in the March 
1990 issue. 

I would be grateful if you would 
insert a correction in the magazine. 

A. J. Lowe, 

Bardon, Qld. 
Comment: the line common with pin 
16 of IC1 should go to + Vcc, then all 
the LEDs are connected to + Vcc via a 
common 560 resistor. 


Live & dead chassis 

It has come to our notice that the 
Serviceman article in the October 1993 
issue of SILICON CHIP has made a mis- 
take in the identification of the fol- 
lowing TV sets: National Panasonic 
models TC-48P10 and TC-1480A. The 
Serviceman states that both these 
models are the M15D chassis, when 
in actual fact they are both M15L chas- 
sis. As he explains, “D” for dead and 
“L” for live — could be disastrous. 

We are in the business of producing 
a fault finder library, as our advertise- 
ment in your magazines states. Our 
sources are the national office in Bris- 
bane and Hi Country Service Data, 
Cooma, NSW. 

Keith Jakins, 

Technical Applications, 

Kenmore, Qlid. 
Comment: the Serviceman has admit- 
ted his mistake on page 34 of this 


issue. It came about partly because he 


tests and repairs all sets using an iso- 
lation transformer. 


D & K WILSON ELECTRONICS 


Have you found those components yet? 
We know that it can be difficult, frustrating 
and a waste of your valuable time. 

So why haven’t you contacted us? 

We specialise in hunting down and locating 
components — old, obsolete, leading edge, 
normally available but now scarce due to 
allocation by overseas manufacturers. 
Integrated circuits, resistors, capacitors, 
transistors, diodes, valves, varistors, etc. 
Any brands 

Let us save your valuable time 

Contact us now on 833 1342 

We are also distributors for Electrolube - 
lubricants and chemicals 

Hakko - desoldering & soldering irons; 
SMD tools; replacement parts 

NTE - replacements semiconductors 


2/87a Queen St, St Marys, NSW 2760. 
Phone (02) 833 1342 Fax (02) 673 4212 





AUDIOPHILES! 


Now high audiophile quality components & 
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save. 
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Electronic 
Engine 
lVianagement 






Pt.2: Airflow Measurement — by Julian Edgar 


One of the fundamental parameters 
which an electronic engine manage- 
ment system must sense is the mass of 
air passing into the engine. If the Elec- 
tronic Control Module (ECM) cannot 
measure airflow, then the amount of 
fuel that must be added cannot be 
determined. 

Use of engine revs (rpm) is insuffi- 
cient, because the engine may be on 
the over-run — for example, when driv- 








- 


ing down a hill with a closed throttle. 
Even using the throttle position switch 
(which senses throttle plate opening) 
in conjunction with rpm is not suffi- 
cient to provide accurate airflow data, 
because actual engine load will not be 
indicated. 

Instead, airflow monitoring is car- 
ried out by a specific device designed 
to measure either air mass flow or air 
volume flow in conjunction with air 





The vane-type airflow meter is common in early engine management systems & 
is still currently fitted to some engines. The damping chamber is the curved 
extension in the foreground. 
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temperature. Other systems look 
the manifold vacuum (or boost) a1 
calculate the airflow indirectly fro 
this variable. 


Vane airflow meters 


The vane airflow meter is one of tl 
oldest airflow sensors employed - 
engine management systems. Deve 
oped by Bosch (as almost all engir 
management technology has been), tk 
vane airflow meter is common on e1 
gines made from about the mid 197( 
to the present. 

The vane airflow sensor (Fig.1) cor 
sists of a pivoting flap, which obstruct 
the engine’s combustion airflow whe: 
the engine is not running. Once th 
engine starts, a low air pressure i 
experienced on the upstream side o 
the vane, causing the flap to open ; 
small distance. 

As the throttle is opened further 
the flap is deflected to greater anc 
greater openings. To prevent the flay 
from overshooting its ‘true’ position 
another flap is connected at right-an- 
gles to it. This secondary vane works 
against a closed chamber of air, thus 
damping the motion of the primary 
sensing flap. 

Mechanically connected to the piv- 
oting assembly is a potentiometer, usu- 
ally comprising a series of carbon re- 
sistor segments. As the vane opens in 
response to airflow, the wiper arm of 
the potentiometer moves across the 


DAMPER CHAMBER 


AIR STACK 
DIES SENSOR PLATE 






COMPENSATION PLATE 


g.1: a vane type airflow meter. A 
»tentiometer connected to the 
voting vane assembly is used to 
ary the output voltage from the 
eter in response to air flow. 


segments, changing the resistance. A 
3gulated voltage is fed to the airflow 
yeter and so, as the vane moves in 
esponse to airflow variations, the 
utput voltage from the meter also 
‘hanges. 

A spiral spring with an adjustable 
reload is used to relate the angle of 
he flap to the airflow and to ensure 
hat the flap closes when no airflow is 
yresent. A bypass is also constructed 
iround the measuring flap. Air move- 
ment through this bypass passage is 
controlled by an adjustable screw, giv- 
ing control over idle mixture. 

A vane-type airflow meter meas- 
ures just the volume of air passing 
through it, rather than the air’s mass. 
It’s the mass of the air which is impor- 
tant in determining the appropriate 
amount of fuel to be added, however. 
Because the temperature of the com- 
bustion air affects its density, tem- 
perature sensing is therefore also built 
into the airflow meter. | 

Temperature sensing of the airflow 
is carried out using a thermistor which 
is located within the main body of the 
airflow meter. Typical resistance val- 
ues for this sensor are 2-3kQ at 20°C, 
falling to 0.1-0.4kQ at 60°C. 

In practice, vane-type airflow me- 
ters will operate well for long periods 
of time. The exception to this is if they 
experience an engine backfire. This 
shouldn’t happen ina properly tuned 
engine-managed car but is a possible 
scenario when carrying out EFI modi- 
fications or running on LPG. A back- 
fire will often slam the vane shut with 
such force that it distorts the alu- 
minium casting, subsequently caus- 





This view shows what’s inside the base of a vane-type airflow meter. The carbon 





resistor segments are Clearly visible (the black rectangles), while below it the 
spiral spring can be seen inside the tension pre-load wheel. 


ing binding when the flap is deflected 
by the airflow. When operating prop- 
erly, the flap should move through its 
full travel with only light finger pres- 
sure. | 


Hot-wire airflow meters 


The major disadvantages of the 
vane-type airflow meter are that it 
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senses air volume instead of mass and 
it restricts the airflow, both because of 
the need to displace the moving flap 
and because the cross-sectional area 
of the flow-path is generally small to 
increase flow velocity. 

The next Bosch invention — the hot- 
wire airflow meter — overcomes these 
disadvantages. Used in engines built 
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AIR-FLOW SENSOR (ULTRASONIC) 


Fig.2: basic construction of an ultrasonic airflow sensor (Mitsubishi). 
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The temperature sensor is at the front of the vane airflow meter. The 





rectangular flap behind it is the vane, shown here in the rest position. 


from about 1985 to present, it’s the 
most common type of airflow sensor 
currently used. 

The hot-wire (or mass sensing) air- 
flow meter uses a Wheatstone bridge 
circuit — see Fig.4. A very thin (0.07 
mm) platinum wire is formed into a 
triangular shape and is suspended 
within the combustion airflow. The 
platinum wire forms one arm of the 
bridge and is maintained at a constant 
temperature. 

As the mass of air passing the wire 
increases, the wire is cooled and its 
resistance drops. The heating current 


Manifold Absolute Pressure (MAP) sensing is used in place of an airflow meter 


now immediately increases in re- 
sponse to the bridge becoming unbal- 
anced and returns the wire to its origi- 
nal temperature, thus restoring the 
balance. The greater the heating cur- 
rent required, the greater the voltage 
drop across a resistor which is in se- 
ries with the platinum wire. The volt- 
age drop across this resistor is there- 
fore related to the rate of airflow into 
the engine. 

Very quick response — in the region 
of milliseconds — is gained using this 
system. Because resonant pulsing is a 
potential problem in the airflow meas- 





is some systems & has the advantage of not causing any restriction to intake 
airflow. This photo shows a Holden MAP sensor. 
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urement of reciprocating engines, t 
very fast reaction time is important 
platinum-film resistor is used for te 
perature compensation, with qui 
reaction from this device also need 
for accuracy. 

To make sure that the platinum w: 
remains clean, it is heated to red-h 
for one second each time the engine 
switched off. This action burns 
any dirt or other contamination whi 
may have settled on the wire. 

A potentiometer is placed with 
the bridge circuit to allow idle mi 
ture variations to be set. In some a 
plications, the platinum wire is r 
placed with a hot-film resistor. 

Hot wire airflow meters should la 
for ever under normal operating cor 
ditions. Physical interaction with th 
platinum wire will cause damage an 
so screens are placed at each end 
the meter by the manufacturer. A mas 
sive backfire will also destroy th 
meter. I’ve seen one totally wrecke: 
with a huge nitrous-oxide and turb 
induced explosion! 


Karman Vortex meters 


Used solely in Mitsubishi vehicles 
the Karman Vortex airflow mete: 
(Fig.2) is also one of the few engine 
management devices not invented by 
Bosch! 

In this type of airflow meter, vorti. 
ces are generated in the air as it flows 
past vortex generators. The frequency 
of these vortices is related to the vol- 
ume of air passing through the meter. 
Ultrasonic waves are used to measure 
the frequency of the generated vorti- 
ces. These are propagated at right an- 
gles to the airflow and are detected by 
an ultrasonic receiver located on the 
other side of the tube. Various receiv- 
ers, amplifiers and pulse shapers are 
then used to give an output signal 
which is interpreted by the ECM. 

For performance applications (on 
turbo Mitsubishis, for example) the 
meter can be replaced by a rewritten 
software program within the ECM. 
This can be done because the airflow 
meter is utilised by the ECM only at 
low throttle angles. 


MAP sensor 


A manifold absolute pressure (MAP) 
sensor can also be used to derive air- 
flow. When the throttle valve is near 
shut with the engine running, a high 
negative pressure is present in the 
manifold (or plenum chamber as it 


rhe MAP sensor & its associated assembly is 
usually mounted on the firewall. The tube 
connected to the sensor goes to the plenum 
chamber to sense manifold pressure, while 
the small chamber is for damping pressure 


pulses. 


lore usually is in an EFI car). As the 
irottle opening increases, the pres- 
ire approaches atmospheric and, in 
turbo car, the manifold pressure can 
1en go on to become positive. Thus, 
1e manifold pressure will have a di- 
sct relationship with the combustion 
irflow. 

MAP sensors work in one of two 
lifferent ways: (1) either as a variable 


apacitor with the plates being moved | 


‘loser together under greater air pres- 
ures; or (2) as a strain gauge which 
orms part of a Wheatstone bridge. 

While MAP-sensing tends to be 
ised more on simple engine manage- 
nent systems (like single point injec- 
ion systems), all of the programma- 
dle aftermarket injection systems 
Autronic, Motec, etc) also use this 
approach to airflow sensing. Top rac- 
ing cars — like the current Group A 
Touring Cars — are therefore using 
MAP sensing in conjunction with 
throttle opening and rpm to sense load. 

One convincing argument for MAP 
sensing is that, when the throttle is 
quickly opened, the ECM can start 
supplying more fuel and/or different 
ignition advance before the engine rpm 
(and therefore airflow) starts to rise. 
In other words, ECM reaction to quick 
changes can be faster. 

Because the MAP sensor derives its 
pressure sensing from a small-bore 
tube connecting it to the plenum cham- 
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Fig.3: an ultrasonic airflow meter works by measuring the frequency of the 
vortices generated as the air flows past a vortex pole. 


ber, sensing airflow in this indirect 
manner Causes no restriction on in- 
take airflow. A mixture of hardware 
and software is now available which 
allows the replacement of restrictive 
vane airflow meters with a MAP sen- 
sor. This is especially useful in high 
performance, naturally aspirated en- 
gines. 
z That’s all for this month. In Pt.3 of 
external Ls / this series, we will take a look at how 
view of a hot H . 

ie an engine management system can be 
wire airflow oe . 
eS modified by changing the software in 

the main memory chip. SC 
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Equipment Review 





Tektronix TDS 544A 
colour oscilloscope 


Tektronix has long been regarded as one of the 
leaders in oscilloscope technology & it has 
confirmed its position with the release of the 
model 544A & 644A digitising oscilloscopes. 
We recently reviewed the 544A, a 4-channel 
model with 1 Gigasample/second sampling 
rate, 500MHz bandwidth & a colour screen. 


By LEO SIMPSON 


New developments in digital scopes 
continue to come thick and fast but 
with the release of these colour scopes, 
Tektronix has changed the whole ball 
game. Just as colour has made a huge 
difference to the way in which we use 
computers then so it will be with os- 
cilloscopes, particularly multi-chan- 
nel models which display so much 





information on the screen. 

That really sums up the reason for 
having colour. If you are using a scope 
mainly just to display one or two chan- 
nels and you don’t use a lot of the on- 
screen measurement capability of a 
modern digital scope, then you prob- 
ably don’t need colour. But if you are 
displaying two or more channels plus 


1 Gigasample/second sampling rate. The addition of the colour display makes 
a dramatic difference to the way in which information can be shown on the 
screen. 
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a lot of on-screen information < 
perhaps even with FFT (spectr 
analysis), then colour can make 
world of difference. 

Consider for a moment the sit 
tion if you are displaying two chi 
nels on a typical CRT readout sco] 
As well as the traces themselves, t 
scope will usually display the ver 
cal attenuator settings for both cha 
nels, timebase settings (main & c 
layed) and possibly also the trigg 
conditions. Possibly you will also ha 
horizontal and vertical cursors ar 
that usually implies voltage or tin 
measurements too. And if you sele 
other measurements as well, tl 
screen can end up being a mass | 
confusion, particularly if some of tt 
digital information is over-writing tt 
traces. 

In a normal scope, the only way t 
reduce the confusion is to get rid ¢ 
the digital on-screen information bu 
with the Tektronix colour scopes yo 
don’t have to. Not only is each char 
nel trace displayed in a different co! 
our but the digital information rel 
evant to each channel is displayed ii 
the same colour as the relevant trace 
This makes an enormous differenci 
in interpreting what is going on. 

Colour also lets you overlap trace: 
and still be easily able to distinguist 
between them. This can be really help. 
ful when you have pulse waveforms 
that are almost impossible to distin- 
guish when the traces overlap. 


How the colour is added 
While the addition of colour to an 


- oscilloscope may seem a radical 


enough feature in itself, the way in 
which it has been incorporated to 
these new scopes is even more radi- 
cal. If you have read any of our re- 
views of the new digital scopes in the 
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3.1: this is a screen showing the Snapshot - 
monstrating all the automatic measurements possible 
cept for phase & delay (with respect to another 
\annel). These measurements apply to the 48kHz sine 


aveform shown in Fig.2. 


st two years or so, you will already 
10w that most of these do not use a 
mventional cathode ray tube with 
ectrostatic deflection and PDA (post 
eflection acceleration) for fast writ- 
ig speeds. 

Nor do digital storage scopes use 

xpensive storage CRTs. Instead, all 
1e analog signals fed to the channel 
aputs are sampled and converted to 
ligital values. After that they are con- 
‘erted to be displayed on a raster- 
canned CRT (cathode ray tube) in 
‘xactly the same way as on a compu- 
er monitor. In fact, some digital scopes 
san be connected to a VGA computer 
nonitor to take advantage of a larger 
screen size. 

So you could be forgiven for think- 
ing that Tektronix has incorporated 
colour into these new scopes by em- 
ploying the equivalent of a VGA col- 
our screen and whatever electronics 
are required to drive it. But you would 
be wrong. The Tektronix TDS 544A 
(and 644A) does in fact employ a 
monochrome raster scanned CRT but 
the colour is added by a liquid crystal 
shutter in front of the screen. The 
CRT provides the video.or luminance 
information while the LC shutter pro- 
vides the colour. This is quite a differ- 
ent approach to that used by, say, LCD 
video projectors such as the Sanyo 
PLC-200P reviewed in the March 1993 
issue of SILICON CHIP. Those units use 
a metal halide projector lamp, dichroic 
mirrors and three LCD panels to pro- 
vide the red, green and blue pixel 
information. 
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In these new scopes, they use the 
Tektronix patented Nucolor liquid 
crystal shutter. The shutter is an elec- 
trically switchable colour filter made 
up of two fast liquid crystal optical 
switches known as “pi cells” plus a 
combination of colour and neutral 
polarising filters. A colour screen is 
produced by having the CRT 
sequentially produce the red, blue and 
green video information on the screen 
while the LC shutter is switched to 
transmit red, blue and green respec- 
tively. Alternate video fields, viewed 
through the switched coloured filters, 
thereby create full colour images with 
a maximum of 256 colours. 

In more detail, a video frame for the 


Tektronix LC shutter has three fields’ 


— red, green and blue. The frame rate 
is 60Hz while the field rate is 180Hz. 
The horizontal scan rate is 91kHz. 


LC shutter advantages 


The advantages over a conventional 
triad or vertical slot shadow mask CRT 
include higher screen resolution, 
much greater contrast (up to 100:1), 
no convergence or purity problems 
and high colour saturation. In addi- 
tion, the system is more rugged than a 
shadow mask tube. Of course, this is 
not the first time that liquid crystal 
shutters have been used to produced 
different coloured traces on a scope 
(Tektronix did it several years ago) 
but the Nucolour system is greatly 
refined and produces a much higher 
contrast than was achieved previously. 

If colour was the only new feature 
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Fig.2: this is the waveform referred to in Fig.1 but shown 
with variable persistence. This is depicted as a spectral 
colour display with red showing the most frequently 
occurring parts of the waveform. Other colour 
persistence palettes are available, including greyscale. 
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of the TDS 544A it would be most 
worthy of review but this scope is 
loaded with features that will make 
other scope manufacturers sit up and 
take notice and these are in addition 
to the awesome sampling rate of 1 
gigasample/second or the resulting 
bandwidth of 500MHz. It is a full 4- 
channel scope with sensitivity adjust- 
ment available on each channel, from 
1mV/div to 10V/div (or 10mV to 100V/ 
div with 10:1 probes). Vertical sensi- 
tivity can be adjusted in the usual 
1,2,5,10 sequence or continuously, 
using the Finescale softkey. 

The timebase is impressive, vari- 
able from 10 seconds/div to 500 
picoseconds/div. That is a range of 2 
to 101! Vertical accuracy is quoted as 
+1% while timebase accuracy is an 
incredible +.0025%. 

While some recent digital scopes 
have tended to be smaller and lighter 
than their analog cousins, this new 
model from Tektronix is fairly bulky 
and heavy. Its overall dimensions are 
420mm wide, 195mm high and 
415mm deep. It weighs about 12.3kg, 
depending on options. 

The screen size is 140 x 115mm, 
although the active screen is some- 
what smaller than this. The scope has 
a very large fan on the side of the case 
and yes, it is fairly noisy although it is 
hard to see how that can be reduced. 
After all, the case is absolutely chock- 
a-block with electronics. 


User interface 
One very attractive feature is the 
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This photo shows the Tektronix TDS 544A scope connected to a VGA monitor. 





While the reproduction may not fully show the difference, the scope display is 
much sharper & has much better contrast. 


user interface, the system of menus 
and softkeys which make a complex 
instrument such as this easy to use. 
Without the system of softkeys (12 
keys, below and to the left of the 
screen) it would have been impossi- 
ble to provide all the functions which 
are available. Tektronix has improved 
on the system which is used in the 
TDS 320 model (reviewed in the July 
1993 issue of SILICON CHIP) by adding 
help screens for just about every func- 
tion. These are displayed (white text 
on a blue screen) in much the same 
way as the help screens for the better 
software packages. 

So if you’re lost in the labyrinth of 
automatic test functions, just hit the 
HELP button followed by the func- 
tion button you’re about to use and 
the screen pops up with an explana- 
tion. What a revelation! 


Triggering from everything 


Also very fancy is the selection of 
triggering functions you can have, 
particularly as far as video waveforms 
are concerned. The basic trigger choice 
is between edge triggering, logic trig- 
gering, pulse triggering or video trig- 
gering and as you might expect with 
an instrument of this calibre you can 
trigger on video line in a frame. Video 
formats supported are PAL, NTSC, 
SECAM and HDTV (including Japa- 
nese, US and European formats) but if 
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you want something else suchas CGA, 
VGA or something more exotic you 
just select FLEXFORMAT with one of 
the softkeys at the bottom of the screen. 
You can then program in the param- 
eters of the video format you want: 
sync pulses, frame rate, number of 
fields, number of lines and so on. 
Thus, the TDS 544A can cover any 
video format, even those that have yet 
to be thought of. 

You can also trigger off any line in a 
video frame, using the numeric keypad 
or the select knob. 

Nor is the comprehensive video trig- 
gering necessarily the highlight of the 
seemingly dozens of triggering op- 
tions. If you select pulse triggering, 
for example, you then decide to nomi- 
nate the width of pulses to trigger on 
or ignore and you can also select glitch 
or “runt” triggering. Many readers will 
be familiar with glitch triggering and 
the TDS 544A can be programmed to 
specify the width and polarity (nega- 
tive, positive or both) to accept or 
reject. The TDS 544A can trigger on 
glitches as short as two nanoseconds. 


Runt triggering 


So what is “runt” triggering? A runt 
is a pulse which is not up to scratch. 
Say you have pulse train in a circuit 
with an amplitude of 6V but every 
now and again the circuit fails to op- 
erate properly. You suspect it may be 





due to a pulse of insufficient amp! 
tude but with an ordinary scope th 
is all you can do — have your susp 
cions. With the TDS 544A, you ca 
program it to look for the runt! You d 
this by programming in the threst 
olds which can be positive or neg 
tive. How can runts occur? One poss: 
bility is from an AND gate where tw 
or more inputs change simultaneously 

Finally, the TDS 544A has logic trig 
gering whereby it can trigger on logi: 
state (high or low, or for logic condi 
tions which you define). For exam 
ple, you could select an AND condi 
tion for the four input channels anc 
the scope would then trigger on a true 
or false condition, again selected by 
you. You can also select for OR, NOR 
and NAND conditions. 


Measurement options 


As with many other digital scopes 
these days, the TDS 544A provides 
for a wealth of automatic measure- 
ment functions which can be brought 
into play by pressing the softkeys. 
Parameters such as frequency, period, 
risetime, fall time, duty cycle and so 
on are routine. All you need is a stable 
waveform and the relevant part of the 
waveform displayed. For example, the 
scope will not reliably measure fre- 
quency unless you have at least one 
cycle of the waveform displayed. And 
if it cannot measure the parameter 
reliably, it will tell you. 

But with so many measurement 
possibilities it can be a real pain try- 


to select the measurement you want, remembering 
- you can do these measurements for any or all of the 
r channels. Tektronix has thought of that and by 
ssing the Snapshot softkey you can bring up all meas- 
ments which are possible for a channel, except for 
ay and phase. The screen shot of Fig.1 demonstrates 
s together with the relevant waveform in Fig.2. 


iriable persistence 


Among the many options for display is one called 
ariable persistence”. This is used to accumulate wave- 
‘m dots which appear and disappear over time accord- 
x to a decay constant which you can select. This can be 
eful for displaying the way in which a waveform varies 
er time. However, in this case the colour of the wave- 
rm varies depending on its frequency of occurrence. 
To explain this further, a typical sine waveform with 
iperimposed noise will have a statistical mean wave- 
rm exactly corresponding to a sinewave but with devia- 
ons due to the noise. In effect, with variable persistence 
ie waveform will “thicken up” due to the noise. How- 
ver, on the TDS 544A the variable persistence.is por- 
ayed as a variation in colour from the most frequently 
ccurring parts of the waveform to those that seldom 
ppear. Thus, depending on the persistence time, you 
an readily see the effects of random noise, glitches and 
oO on. | 
Nor do you have to settle for one type of colour for 
rariable persistence; you can have three colour palettes. 
(he first of these is “Temperature” whereby the most 
yften occurring waveform is in red ranging down to blue 
or the least. Or you can have a “Spectral” palette, whereby 
violet portrays the most common parts of the waveform 
-anging to red for the least. Or the third possibility is 
‘Gray Scale” with white for the most down to light grey 
for the least. 
Waveforms displayed in variable persistence mode 
cannot be saved, as one of the Help screens points out, 
but you can save a printout — see Fig.2. 


Output options 


Today’s high end digital scopes cannot be regarded as 
complete unless they have comprehensive facilities for 
hard copy of waveforms and the ability to be part ofa data 
acquisition system. To this end, the TDS 544A has a 
Centronics parallel interface (via DB25 socket), serial 
port, GPIB port and a socket for connection of a VGA 
colour monitor, to let you take advantage of a large colour 
screen. The latter is really good in teaching situations 
although the waveform resolution is not as good as from 
the scope itself, as you would expect. 

The TDS 544A also has its own floppy disc drive 
which you can use for waveform capture or printouts. It 
is a standard 3.5-inch 1.44MB drive with IBM DOS 
formatting. It means you can store waveforms for subse- 
quent display on the scope or you can take the data and 
incorporate it into reports. That is what has been done for 
the screen shots in this article. The screens have been 
captured as EPS (encapsulated PostScript®) files and 
then taken straight into PageMaker® for the page compo- 
sition. However, there are a wealth of other print formats 
that can be used including HPGL, TIFF, BMP, PCX and so 
on. You can also use a range of inkjet, laser, thermal and 
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Fig.3: a 48kHz sinewave displayed in Hi Res mode 
whereby the sampling rate is greatly increased to 
improve display resolution. Note the measurement menu 
at the right of the screen. 


Tek Run: 10.0MS/s _— Hi Res 


os via 
48.536kKHz2 | 


Coupling Level ’ ai 
DC 36OmvV Holdoff 





Fig.4: this is the TDS 554A’s 1kHz calibration waveform 
depicted in Hi Res mode & showing one of the triggering 
menus. Note that triggering can be edge, logic, pulse or 
video. 


dot matrix printers. Tektronix can even provide for col- 
our printouts with one of their colour printers. 

Reviewing a complex product such as this really does 
place us in a quandary. No matter how long the review 
is, there are many features which will either be glossed 
over or omitted altogether. So what we are presenting is 
really just a brief review. We have not said anything 
about the FFT feature, programming and the very exten- 
sive programming manual. A typical demonstration by 
one of Tektronix’ sales engineers will take severat hours 
and again, the demo will not show every feature. 

However, no matter how you look at it, the TDS 544A 
is a very impressive product which is at the leading edge 
of technology. None of this comes cheap of course and 
nor would you expect it to. Prices range up from around 
$15,000, depending on the options fitted and supplied. 
The warranty is three years. 

For further information on the TDS 544A, contact 
Tektronix Australia Pty Ltd on (008) 023 342. SC 
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A simple kit that provides three loud 
siren sounds! Justa flick of a 
switch will sound either police, 
ambulance or fire engine 














= ee sirens. With just a slight alteration, 
Peed uh ota es | you can also get it to emit the 
s¢ ro sound of a machine gun firing. 
The Latest In Audio Design Technology! _———<6 Operates on just 1 “AA” 


age ‘= G : 
Stereo Pre-Amplifier With Infrared eon SOnponSaIeP CE, 


Remote Control 20012) battery holder 


fe and speaker. 

After you build this kit you can really sit back and enjoy the finished product. You Cat K-5514 

won't have to leave your chair once you have the remote control in your hand! 

Use it to adjust volume and balance or to select the program from 6 signal 27/6 /4), = 

sources (phono, CD, Tuner, VCR, Aux 1 and Aux 2 and tape deck). This = 4// === Nov ‘93 

convenient remote solves the limitations of conventional models. Because there 

are no moving parts in the volume control, there’s no noise distortion when you 

alter the volume, additionally, the channel tracking emits no noise even at the 

lowest volume level. The front panel of the amplifier features green LEDs to 

indicate settings made via the remote control as well as the selected program Sick Of Getting A Flat 

source. Comes complete with all components hardware ,PCB's,deluxe pre- Battery? 

punched case _ ,pre-punched screened front panel and a deluxe remote control a 
Car Light Y 


case and front panel to suit. 
Switch-Off Timer 


CatK-5550 _ 
= 9) SSS Sept/Oct/Nov ‘93 There's nothing worse than 
. returning to your car to 
Build Your Own discover that the battery is 
i flat. This scenario often . : 
AM/FM Radio! OY caused by leaving your car's internal light on, either by not 
feats shutting the door properly or by simply forgetting to turn it 
ee of, That dreaded feeling Will be a thing ofthe past once you 
~emprehensive insinictions. all vou haveledo build this kit! By connecting it with the positive supply to the 
P ; interior light circuit, the light switch-off timer can control the 
power to the lamps and automatically turn them off after 


is solder the components onto the circuit board, 
ee ee ee ee apeeriee two minutes. The kit comes complete with 
plastic case, hardware and all components. 


up with a professional looking and sounding 
AM/FM radio. Your friends won't believe you built it yourself - the portable radio 





is very impressive with a large speaker for great sound. Plus, it runs on three ‘C’ Cat K-4212 S Ge 
sized batteries for long-life and is water resistant. It's a simple alignment process) = - 22-7/F/4)), == 
due to the single IC circuit, though some experience with soldering is necessary. 24 —=<= Oct ‘93 


The kit comes complete with all components, hardware, plastic casing with 


bbe Is, trap and telescopic antenna. 
(Baliaties net incloded:s ; S 9 E Progen aa 
Tune In To Hidden Signals! Pr ogrammer YO 


Ever wanted to write 
instructions to control a — 
microprocessor? With this 
sensational piece of 


ACS Decoder Y 


Now you can get more from your favourite 
FM radio stations! By taking advantage of 











ow Gay” the Ancillary Communications Service equipment, you can program 
—— Ae (ACS) that's employed by many FM | E PROMS De ipa aensive 
§ 980 tite a he broadcasters, you'll be able to listen in to way! The flexible and powerful programmer is controlled via 
Ping (6) special-purpose channels. These channels the parallel port on an IBM compatible PC. It not only allows 
B Perens . are only accessible by an ACS decoder. ou to program EPROMs but it also has a readback 
@; vr 70 OP, O Everything is mounted on a single PC board —_ feature. The hardware can handle EPROMS from Mh 
that’s compact enough to fit in most small x 8) to 27256 (32K x 8) and it will also ee ram 2816 an 
receivers - itoperates on a supply between 2864 electrically erasable (EE) PROMS. Sdines in full form 


. 6V to 30V. Instructions show how to install —_ with all components, hardware including 2 quality EPROM 
the ACS decoder into our A-5235 Digitor AM/FM portable stereo. Kit will be test sockets, case and pre-punched screened front panel. 


supplied in short form with PCB and components only. S 9 Cat K-3602 : 
Cat K-5020 ] & 5 {Ea} Oct ‘93 S oe 
4a) Sept ‘93 


Please Contact Your Nearest Store For Availability As Some Kits May Still Be In Production. 





12 SILICON CHIP 





Torx Screwdri vers 
Talking Screwdrivers? 


Ever heard of a screwdriver that torx? If so, 
consult your local doctor. These are special 
screwdrivers that can undo just about any- 

thing (so long as it torx, too).(Pack of three) 


Cat T-6132 
$ 2995 


Cat T-1200 
Pull On/Push Off 
Switch 12VDC 5A 


Compact Soldering Kit 


A quality, yet very reasonably priced 
butane powered soldering tool. It comes in 
a compact kit complete with 4 tips, stand 
and cleaning sponge. Additionally, it 
includes a pair of cutters, a pair of pliers 
and a roll of resin-core soldering wire. 
(Gas not included). 


New Low Price 


95495 en 


Storage Box 


You won't misplace your tools! 

Keep all your tools together in this durable 
plastic storage box. Its small separate 
compartments allow 
bits and pieces toget 
vides enough space to house your larger 


od to keep different 
er while it also pro- 


2572 


$1995 


Sut greed, | New lo TDA 15144 Ic 
safety cut-off switch in Dick Smith Electronics Power Amplifler 
machinery via a relay, this is | Low Nolse 50 Watt Hi-Fi power 
a low-cost single pole and Operational Amp SOT131 used as 
single throw Amplifier a building block in 
switch with radio, TV and stereo 
screw terminals Extremely fastandpre- amplifiers as well as 
cise with minimal noise. other audio applica- 
Features a slew rate of tions. Data available 


Coming Soon! 
OM 1681C 
Car Security Alarm Hybrid I.C 


A complete car alarm in one chip, requiring only 
minimal external components. It performs 

as a glass breakage amplifier & detector with pro- 
tection against false triggering and RF interfer- 
ence. You can adjust both exit and entry delays 
and four pins are provided for a continuous alarm 
output, flashing alarm output, alarm status indica- 
tor and a low power output which is activated 
when the alarm is armed. : 


os, 4.5 V/uS and a 14MHz in all stores. 
S ey ain bandwidth. Cat 27-6117 
at 2-6023 


‘14° 





$995 


New Low Price! 
Surge/Spike Safety Lead 


Protects Appliances From 
Damaging Surges! 


Plug this lead into your computer or any other electrical 
appliance for protection against surges and spikes 
caused by unpredictable hazards such as lightning. It 
not only guards valuable electronic ie against per- 
manent damage, it also automatically re-sets after 
absorbing a surge, unlike most which need to be 
replaced after the shock of 
one. Additionally, the safety 
lead features a green safety 
neon to indicate when the 
power is on and can protect 
any number of appliances on a 
power board or power point. 


Cat M-7159 


Was $3995 32995 









Cat 2-6190 


$9 495 


Wall- 
Mounted 
Security light 


Ideal as a security 
light, this robust coach- 
light features a daylight 
sensor so it doesn't 
waste electricity by 
operating during the 
oe day, both manual and 
automatic operation and adjustable 
sensitivity control. Plus, you can 
adjust the time control from approx. 8 
seconds to 2.5 minutes as well as the 
range and direction up to approxi- 


mately 15 metres. S 7 O95 | 


Cat L-5341 
‘Available through all stores.On display 
at selected stores only. 


ARLEC 








Eave- 
Mounted 
Security 
Light 

Similar to the wall- 
mounted version, this 
light comes with an 
easy to install do-it- 
yourself light fitting 
ot that simply plugs into 
an existing under-eave light batten 


“ee L-5342 9 7 } 95 


ARLEC 


*Available trough all stores.On display 
at selected stores only. 
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USHERS & Learning 


Electronics Series , Electronics publica- 


These Talking 


Using MS DOS 6.0 - 
Special Edition 





A complete tutorial 
and manual coverir 
the new DOS versi 
6.0.It incorporates < 
complete DOS 
Command Referen« 
guide and comes wi 
a bonus copy of the 
popular QUE DOS € 
Quick Reference 


tions are incredibl Pocket Guide book 
Sound [The one and only popular. Designed for valued at $19.95. 
Blaster - 200k written by sound the beginner, they're Cat B-6210 


The Official Book 


BLASTER 
The Official Book 


Rxhard Heimlich with Dew M. Geldcn 
twen Luk end Pere: M. Ridge 


Blaster manufacturers’ 
Creative Labs, it cov- 
ers the whole family of 
sound blaster cards 
including Sound 
Blaster Pro, the new 
Sound Blaster 16 and 
the Soundblaster 
Multimedia Kit. Comes 
complete with a 3.5” 
disk packed with infor- 





very easy to follow 
with hundreds of illus- 
trations to take you 


§ through the step-by- 


step lessons in both 
practice and theory. 


Learning Electronics 
Book 1 Cat B-3670 
Learning Electronics 
Book 2 Cat B-3672 


Hardware Bible - 
2nd Edition 





$599 


A thorough examina- 
tion of microcomput- 
ers for readers who 
seek more knowledge 
about IBM PCs and 
compatibles. Newly 
revised and greatly 


mation and utilities. 
Cat B-6710 


$5995 


expanded, it contains 
all the answers to 
everything you've eve 
questioned about 
PCs. 


cat 8.6198 SQ@QIE 


$350 ca 


A fun-filled 
Artificial! introduction to the 


Life Explorer’s Kit "ew science of 
P " ‘Artificial life’. Includes 


ARTEIC LE REE ee 





‘Receiving A comprehensive 


| laining 
Antenna Handbook’ guide to high new terminology and Memory Apart from exp 
S erfonnadee receiving words that are just Management the difference 
antennas from & starting to emerge into between conventional, 


society and a 3.5” disk 
of nine compressed, 
self-expanding DOS 
and Windows based 
programs that allow 
the reader to create, 
manipulate and med- 
dle with artificial life 


eee expanded and 
Memory extended erly 

/ management and the 
basic concepts and | 
principals of memory 
management, this 
bock gives sound 
advice on how to 


longwave through to 
shortwave. It covers 
everything you need 
to Know on this topic 
and it includes 
complete easy-to- 
follow instruction 
details for each 











his San forms. ne your PCs’ 
Cat B-6720 efficiency. 
Cat B-2045 f $3995 cat B-6196 9Q@Q95 
S 3995 Digital 
14 FM Bugs Electronics - sa This comprehensive 
To Build Revealed . Video Demystified l l h 
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Music & Light 422 561 COFFS HARBOUR: Coffs Harbour Electronics 525 684 DENILIQUIN: Deni Electronics 813 672 DUBBO: Chris's Hi Fi 828 711 
GOULBURN: Tunlive 221 288 GRAFTON: Repairs & Spares 421 911 GRIFFITH: Miatronics 624 534 INVERELL: Infolink Computer Systems 513 131 KATOOMBA: Niagara Photo & 
Sports 822 800 KEMPSEY: P & K Richards 631 134 LEETON: Leeton Audiotronic 532 800 LIGHTNING RIDGE: Lightning Ridge Solar Power 291 013 LISMORE: Decro Electronic 
Services 321 896 LITHGOW: Douroy Photographics 513 173 MACKSVILLE: Macksville Electronics 682 899 MOREE: Moree Electronics 522 091 MUDGEE: Headwear 723 895 
MURWILLUMBAH: Strings & Things 723 684 NARRABRI: Namoi Computer Service 923 274 NELSON BAY: Nelson Bay Elect. & Hobbies 813 685 NOWRA: Nowra Electronics. 
210 722 PARKES: Strad Music Centre 623 366 PORT MACQUARIE: Port Electronics 836 875 RICHMOND: Silicon Crafts 784 101 TAREE: Manning Electronics 512 233 TUNCURRY: 
Tuncurry Electronics 545 006 ULLADULLA: Coastal Electronics 553 989 WAGGA WAGGA: Phillips Electronics 216 558 WALGETT: Walgett Electronic Centre 281 111 WINDSOR: 
Hawkesbury Electronics 776 722 YASS: Warmington Electrical 261 411 YOUNG: Keith Donges 821 279 VIC ARARAT: Jerram Electronics 522 345 BAIRNSDALE: Green Gage 
Services 525 677 BENALLA: North East Electronics 622 710 CASTLEMAINE: Inspect Electrics 723 773 COLAC: Colac Electronics 312 847 ECHUCA: Gilmour Electronics 822 956 
MILDURA: Pullman Auto Pro 232 882 MORWELL: Roylaine Pty Ltd 339 458 ROSEBUD: Seatech Vic Pty Ltd 822 225 SHEPPARTON: Andrew Guyatt Electronics 219 497 
SWAN HILL: Nyah District TV Service 329 303 ST. ARNAUD: Whartons Appliances 951 069 WARRAGUL: Roylaine 234 255 WARRNAMBOOL: Koroit St. Elect. Services 627 417 
WONTHAGGI!: South Gippsland Photo Service 721 411 QLD AYR: Delta Electrix 831 566 BOWEN: Plaza Electronics 863 477 BUNDABERG: Bob Elkin Electronics 521 785 
CALOUNDRA: Electro-mart 918 533 DALBY: Hobby & Electronics 625 770 GLADSTONE: Electronic Enterprises 726 660 GOONDIWINDI: CTW Electronics 713 411 INGHAM: Masons 
Electronics 763 188 INNISFAIL: Innisfail Hi-Fi 612 014 KINGAROY: MD & MM Siegle 624 535 MACKAY: Steven's Electronics 511 723 MARYBOROUGH: Keller Electronics 214 559 
MOSSMAN: Mossman Electronics 982 200 MT. ISA: Outback Electronics 433 331 NAMBOUR: Nambour Electronics 411 966 PIALBA: Keller Electronics 283 749 STANTHORPE: 
Granite Belt Communications 813 333 TAS BURNIE: Electronic City 314 760 DEVONPORT: Al Electronics 248 322 SA MT. GAMBIER: Hutchesson's Communication 250 400 
PORT LUNCOLN: Basshams TV & Comp. World 830 075 WHYALLA: Eyre Electronics 454 764 WA ALBANY: Micro Electronics 412 077 BUNBURY: Micro Electronics 216 222 


GERALDTON: Angora Lighting 211 278 MANDURAH: Mandurah Hi Fl 581 2206 MARGARET RIVER: CPA Electronics 573 888 PORT HEDLAND: Ivan Tomek Electronics - Retail 
732 531 
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You'll Hear Blt With Meese! 


Handsfree 55 MHz 
Transceiver 


With a range of up to 500m outdoors 
and no license required, this hand-held 
FM transceiver also comes complete 
with belt-clip and an ear-piece/tieclasp 
microphone for hands-free use. Has 
selectable push-to-talk or voice 
activation, plus a sensitive 
dual-conversion receiver. 


$6995 


digitor 















Quality FM Walkie 


Talkies 


Very high quality walkie talkies with a 
long range - up to 200m. Ideal for the 
kids, they fp on the 27MHz band 
and use FM transmission for great 
audio quality. No license is required and 
; they come complete with a telescopic 
eee antenna and carry strap. 9V battery 

ee required per unit. 


Cat D-1090 


96995, pair 
digitor 












Wideband 
Receiver 
Pre-Amplifier 


Less Interference - 


Clearer Reception! 


A quality wide-band Japanese GaAsFet 
pre-amp designed to improve the 
sensitivity of most scanners. It connects 
between the scanner and antenna to 
provide variable gain (-10dB to +20dB) 


With Two Year Warranty! 
Yaesu FRG-100 Receiver 





Y 


Advanced H.F ead 
Communications Receiver yy 


A highly sensitive professional receiver for the discernin 
shortwave listener. This latest model provides extende 
receiver coverage of the 50kHz to 30MHz range in 
AM/SSB/LSB/CW modes as well as a host of other 
advanced features. It's not on display in all stores but 
brochures are available. Pick one up from your nearest 


over the 24 to 2150MHz range. Using 
surface-mount devices and a GaAsFet 
amp results in a very low 2dB noise 
figure, while the switchable band-pass 
filters reduce the chances of 
interference from strong out-of-band 
signals. Requires 9V battery or 
external adaptor. 


Cat D-3820 








store today! 8 1 199 


Cat D-2790 
PHONE, FAX & MAILORDER SERVICE 
Outside Sydney (FREE Call) 008 22 6610 
Sydney And Enquiries - (02) 888 2105 
FAX: (02) 805 1986 or write to Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO BOX 321 NORTH RYDE NSW 2113 
All Major Credit Cards Accepted. O/Nite Courier Available. 


NSW - Albury 21 8399 + Bankstown Square 707 4888 + Blacktown 671 7722 - Brookvale 905 0441 - Bondi 387 1444 - Campbelltown 27 2199 » Chatswood 
Chase 411 1955 « Chullora 642 8922 « Gore Hill 439 5311 » Gosford 25 0235 » Hornsby 477 6633 + Hurstville 580 8622 + Kotara 56 2092 « Liverpool 
600 9888 + Maitland 33 7866 - Miranda 525 2722 » Newcastle 61 1896 + North Ryde 878 3855 + North Sydney (Greenwood Plaza) 964 9467 » Orange 
618 400 » Parramatta 689 2188 » Penrith 32 3400 - Railway Square 211 3777 » Sydney City 267 9111 » Tamworth 66 1711 + Wollongong 28 3800 ACT 
« Belconnen (06) 253 1785 » Fyshwick 280 4944 VIC - Ballarat 31 5433 - Bendigo 43 0388 + Box Hill 890 0699 + Coburg 383 4455 » Dandenong 794 9377 
- East Brighton 592 2366 » Essendon 379 7444 + Frankston 783 9144 » Geelong 232 711 > Highpoint 318 6300 + Melbourne City 399 Elizabeth St 326 6088 
& 246 Bourke St 639 0396 « Richmond 428 1614 « Ringwood 879 5338 « Springvale 547 0522 QLD + Booval 282 6200 + Brisbane City 229 9377 + Buranda 
391 6233 - Cairns 311 515 » Capalaba 245 2870 » Chermside 359 6255 » Maroochydore 791 800 » Rockhampton 27 9644 + Southport 32 9033 
* Toowoomba 38 4300 - Townsville 72 5722 » Underwood 341 0844 SA « Adelaide City 232 1200 - Elizabeth 255 6099 - Enfield 260 6088- St Marys 
277 8977 » Westlakes 235 1244 WA + Cannington 451 8666 « Fremantle 335 9733 + Perth City 481 3261 - Midland 250 1460 + Northbridge 328 6944 TAS 
« Hobart 31 0800 » Launceston 344 555 NT - Darwin 811977 STORES ACROSS AUSTRALIA AND NEW ZEALAND 
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Build this 
Jumbo Digital Clock 


Do you need a clock with a very large OK, I admit it. Digital clocks are 
°  % ° 9 ° b C ] k now so common that you can go down 
digital display: This Jum O OC uSES 7- to your local supermarket and pick 
segment LED displays that are 70mm high, —_ °°"? for around $15. So what? Have 
;: : you ever tried to repair one of those 

It has battery backup, automatic display clocks? Do you how they work? 
: 4 4 , 4 ’ Taking the back off won’t give you 
dimming at night, AM/PM indication & a Cooreeer tts ane are ae 
12-hour display. confronted with a single chip (or more 


often these days, a single blob) and 
little else. Embedded inside this blob 
is a single large scale integration (LSI 


By DARREN YATES chip which contains virtually the en- 
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clock circuit. You’ll learn more by 
ng at a blank wall than looking at 
blob! 
owever, when you build your own 
-k, you get a circuit diagram that 
ws you how it works and, should 
thing go wrong, you can fix it your- 
‘without too many problems. And 
sticking to discrete ICs, you can 
7 the replacement parts just about 
rywhere. 
More importantly, you learn how 
_ clock works. In particular, you 
rn about counters and crystal os- 
lators, and about LED displays and 
w to drive them. It may cost you 
wre to start off with but it’s always 
mney well spent. The odds are that 
you have a well-stocked junkbox, 
en you'll have many of the parts 
-eady. 
The Jumbo Clock featured here has 
e added attraction of having very 
rge display digits. It is designed to 
ing on a wall and can be easily read 
distances of 40 metres or more. It’s 
st the shot for a factory or small 
isiness, or any application that re- 
aires a large viewing distance. 


‘lock diagram 


The main sections of the clock are 
hown in the block diagram of Fig.1. 
: uses an accurate frequency refer- 
nce which is divided down and used 
o clock a number of BCD counters 
nd a latch. There are three BCD 
‘ounters in all — two to count the 
ninutes and one to count the hours 
rom 0-9. All three counters drive 7- 
segment LED displays via NPN tran- 
sistor buffers. 

The latch provides the 10-hour 
count and drives two segments of a 
fourth LED display. 

Let’s go through the block diagram 
step-by-step and explain how it all 
works. 

Basically, you can think of a clock 
as a specialised counter that incre- 
ments once every minute. Unlike a 
conventional counter, it is presettable 
and has a somewhat unusual count 
sequence; eg, it counts from 59 to 00 
and from 12 to 1. 

Let’s begin with the section that 
generates the pulses. These have to be 
accurate and that means that we can’t 
use a simple RC-type oscillator to do 
the job. This type of oscillator drifts 
with temperature and any frequency 
variations can translate into quite large 
errors. 





Fig.1: the Jumbo Clock uses a crystal-controlled oscillator (IC1) to generate an 
accurate reference frequency. This frequency is then divided down & used to 
clock BCD counters IC5-IC7 & a latching circuit (IC8a & IC9a). These in turn 
drive four 7-segment LED displays, while IC8b drives the AM/PM indicator. 


What’s needed is a very accurate 
frequency reference and this has been 
obtained by using a digital watch crys- 
tal. This type of crystal oscillates at 
32.768kHz and this is divided down, 





by 16,384 to obtain an accurate 2Hz 
square-wave signal. 

To obtain one pulse every minute, 
we need a frequency of 0.0166Hz and 
so our 2Hz signal must be further di- 
vided by 120. This is achieved by first 
passing it through a divide-by-2 stage 
and then through a divide-by-60 stage. 

The resulting 0.016Hz signal is fed 
into counter 1, which is the 0-9 min- 
utes counter. Its carry out (CO) output 
goes high on the 10th count and clocks 
counter 2 which counts the tens of 
minutes. 

Because the maximum count that 
the minutes counter can display is 59, 
we have to detect the 60th count and 
this is done by checking counter 2’s 
display driver outputs. When the 60th 
count is reached, the first two counters 
are reset and counter 3 is incremented 
by one. 

Finally, the CO output from coun- 
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ui ; JUMBO CLOCK 


2 (left): all the IC numbers on the 
uit diagram are directly related to 
circuit diagram. IC5 is the 0-9 
utes counter, IC6, the minutes tens 
nter, IC7 the 0-9 hours counter, & 
a & IC9a the 10-hour count & latch 
‘uit. These drive the LED displays 
transistors Q2 & Q7-Q27. 


3 clocks a latch when a count of 10 
urs is reached. This latch not only 
ves the two segments of the fourth 
D display but also drives a display 
ch to give AM/PM indication. It 
0 provides a reset pulse to counter 
or the transition from “12” to “1” — 
dre on this later. 

Time setting is achieved by feeding 
e 2Hz clock signal directly into 
unters 1 and 3 so that the minutes 
id hours can be incremented sepa- 
tely. This makes time-setting a 
'CeZE. 


ircuit diagram 

Fig.2 shows the full circuit details 
[ the Digital Clock. Note that all the 
3 numbers on the block diagram can 
e related directly to the circuit dia- 
ram. IC5 is the 0-9 minutes counter, 
36 the minutes tens counter, IC7 the 
-9 hours counter, and IC8a & IC9a the 
0-hour count and latch circuit. 

In greater detail, IC1 is a CMOS 
:060 14-bit counter and oscillator 
vhich has its frequency set by a 
$2.768kHz watch crystal. A 39pF ca- 
yacitor provides the correct loading 
or the crystal to ensure that it oper- 
ites correctly, while a 5-30pF trimmer 
sapacitor (VC1) allows the crystal fre- 
quency to be trimmed slightly so that 
the clock keeps accurate time. 

The output from pin 3 of IC1 is the 
required 2Hz square-wave signal (ie, 





the crystal frequency is divided by 
214). This signal is divided by flipflop 
IC9a to produce a 1Hz signal on pin 1 
which, among other things, is used to 
flash the two centre decimal points 
on the display to divide the hours and 
minutes digits. 

The 1Hz signal from IC2a is also fed 
to a divide-by-60 circuit based on IC3, 
a 4518 dual BCD counter. Both count- 
ers inside this IC are connected in 
cascade, with AND gate IC4a used to 
detect a ‘6’ output from the second 
counter. 

Pin 4 of IC4a drives an RC time 
constant consisting of a 10kQ resistor 
and a .001uF capacitor. Each time IC3 
reaches a count of 60, pin 4 of IC4a 
goes high, the capacitor charges and 
pin 15 of IC3 is pulled high. Thus, IC3 
is reset to 00 a short time after the 
count of 60 is reached. 

As a result, each time IC3 counts to 
60, pin 4 of IC4a briefly switches high. 
IC4a thus delivers a 0.016Hz pulse 
train (ie, one pulse per minute) and 
this signal clocks minutes BCD coun- 
ter IC5 via D1. Depending on the count, 
IC5’s a-g segment outputs then drive 
LED display DISP1 via buffer transis- 
tors Q7-Q13 and their associated 330Q 
current limiting resistors. 

Similarly, counters IC6 and IC7 
drive DISP2 and DISP3 via transistors 
Q14-Q27. 

IC5’s CO output clocks IC6 (the min- 
utes tens counter) on every 10th count, 
as described previously. It’s here that 
we strike the first wrinkle. When IC6 
reaches a count of six, two things must 
happen: (1) IC5 & IC6 must both be 
reset to zero; and (2) a clock signal 
must be applied to hours counter IC7. 

As it turns out, we can easily detect 
the 6th count by monitoring the “b” 
and “e” outputs from IC6. When a *6' 


is to be displayed, the “b” output seg- 
ment is low and the “e” segment out- 
put is high. These two conditions only 
occur together at the 6th count. 

Thus, on the 6th count, transistor 
Q1 will be off and pin 8 of IC4b will be 
high. Pin 9 of IC4b also goes high on 
the 6th count and thus pin 10 switches 
high and clocks hours counter IC7 via 
D2. IC4b then resets IC6 a short time | 
later via the RC delay circuit con- 
nected to its output. 

Because the time constant of this 
RC circuit is very small, the observer 
doesn’t see the ‘6’ appear. The output 
pulse from IC4b is still long enough to 
clock hours counter IC7, however. 


Hours counter 


This is where things start to get a 
little tricky. That’s because IC7 must 
cycle from 1 to 9 to 0 (as in 1am-10am 
or 1pm-10pm), then from 1 to 2 (as in 
11am-12pm or 11pm-12am), then from 
1-0 again and so on. 

This sequence is impossible for a 
4026 UP counter to do on its own but 
it can be done by adding a small 
amount of extra circuitry based mainly 
on IC9a. We’ll look at this in some 
detail shortly. | 

IC8 is a 4013 dual D-type flipflop, 
with IC8a connected as a latch to drive 
the leading display. Because this dis- 
play either shows a ‘1’ or is off, seg- 
ments “e” and “f” are tied together via 
1kQ resistors and driven by the Q-bar 
output of IC8a via transistor Q2. When 
Q-bar is low, Q2 turns on and the two 
segments light to show a “1”. Con- 
versely, when Q-bar is high, Q2 and 
the segments are off. 

IC8a is clocked by the CO output of 
IC7. When IC7 reaches a count of 10, 
its CO output goes high and Q-bar of 
IC8a goes low, thus turning on Q2 and 
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PARTS LIST 


1 PC board, code 04108931, 
245 x 215mm 

1 red Perspex panel, 250 x 
220mm 

1 3.5mm DC socket 

1 12VDC 500mA plug pack 

1 PC mount 9V battery holder 

1 light dependant resistor (LDR1, 
Jaycar Cat. RD-3480) 

3 pushbutton momentary 
switches ($1,S2,S3) 

4 25mm tapped spacers 

4 10mm x 3mm machine screws 

1 32.768kHz watch crystal (X1) 

1 9V battery 

12 PC stakes 


Semiconductors 

1 4060 oscillator/14-bit counter 
(IC1) 

3 4013 dual D flipflops 
(1C2,1IC8,IC9) 

1 4518 dual 4-bit BCD counter 
(IC3) 

1 4081 quad 2-input AND gate 
(IC4) : 

3 4026 decade counter/display 
drivers (IC5-1C7) 

24 BC548 NPN transistors 
(Q1,Q03,Q7-Q28) 

3 BC558 PNP transistors 
(Q2,Q4,Q6) 

1 BC337 NPN transistor (Q5) 

1 7812 3-terminal regulator 

4 $C23-12EWA common- 
cathode 7-segment 70mm 
LED displays (DISP 1-4) 

3 1N914 signal diodes (D1-D3) 

4 1N4004 silicon diodes (D4-D7) 


Capacitors 
2 100uF 25VW electrolytic 
1 0.1uF 683VW MKT polyester 
6 .001uF 63VW MKT polyester 
2 100pF ceramic 
1 39pF ceramic 
1 5-30pF trimmer capacitor 
(VC1) 


Resistors (0.25W, 1%) 


1 10MQ 1 10kQ 
3 100k22 1 2.2kQ 
7 47kQ 4 1kQ 

1 33kQ 1 6800 
2 22kQ 23 3302 


Where to buy the parts 
Kits for this project willbe available 
exclusively from Jaycar Electronics 
Pty Ltd, who sponsored the design. 
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the “e” and “f” segments of the lead- 
ing hours digit. 

Now let’s see how IC7 cycles 
through its count sequence. As al- 
ready discussed, clock pulses are ap- 
plied to IC7 at regular 1-hour inter- 
vals via diode D2. Assume for the 
moment that the time is currently 1:59; 
ie, IC7 is at a count of “1”. When the 
next clock pulse arrives, IC7 goes to a 
count of 2 (ie, we have 2:00 on the 
displays) and this causes the “2ZOUT” 
pin (pin 14) to go low. 

This low transition is ignored by 
the clock input of IC9a, since this 
flipflop can only change state when 
its clock input goes from low to high 
(provided its Reset input is low). When 
the next clock pulse occurs, IC7 goes 
to a count of “3” and pin 14 of IC7 
goes high again. 

This high is applied to the clock 
input of IC9a but IC9a ignores the 
clock pulse on this occasion. That’s 
because its reset input (pin 4) is held 
high by the Q-bar output from IC8a. 
However, when the count in IC8a and 
IC7 reaches 13, Q-bar of IC8a is low. 
IC9a thus switches its Q output (pin 
1) high on receipt of the clock pulse 
and this resets both IC7 and IC8a. 





Q-bar of IC8a now goes high ag 
and turns off transistor Q2 and 
leading digit (ie, the leading digi 
blanked). At the same time, IC7 
reset to “O”. 

But we don’t want the hours ur 
display to show “0”; we want it 
show a “1” instead. That’s achiev 
by using the Q-bar output of IC8a 
clock IC9b when it switches high 
turn off the leading hours digit. Wh 
that happens, IC9b’s Q output switcl 
high and feeds aclock pulse to IC7 1 
D3 to that IC7 immediately advanc 
to a count of 1. 

IC9b then resets itself almost imrm 
diately via the RC time constant on: 
pin 13 output. 

In summary then, the hours cour 
ers (IC7 & IC8a) count to 12 and a 
reset to 0 on the 13th count. IC7 
then immediately clocked to produc 
a “1” on the display. This all happer 
very quickly so that, as far as the ol 
server is concerned, the display goe 
straight from “12:59” to “1:00”. . 

Q3, IC4c and IC8b are used to driv 
the AM/PM indicator. Q3 inverts th 
2OUT output from IC7 and drives on 
input of AND gate IC4c, while the (¢ 
output of IC8a drives the other inpu 


This view shows the completed Jumbo Clock with the Perspex cover in place. 
The time-setting switches & the LDR (which controls the display dimming) are 


at top right. 





M TRANSMITTER 





MK1 KIT 


his unit has most of the 
2atures of our previously 
idvertised FMT XMK2 
ransmitter, but is much, 
nuch smaller. The 

somplete transmitter PCB 
Miniature microphone 
ncluded) is the size of a 
‘AA’ battery, and it is 
dowered by a single “AA” 
oattery. We use a two ‘‘AA’” 
battery holder (provided) for 
the case, and a battery clip 
(Switch) for the switch. 
Estimated battery life is 
over 500 hours!! SAME 
PRICE AS OUR 
FMTXMk2: 





















$11 ea or 3 for $30 






LASER POINTER 









to print we will have in 
stock a very small 
5mW-670nM laser diode 
based pointer. This pointer 
actually uses a 5mW laser 
diode: Very bright! Do not 
be misled by 
advertisements that 
advertise pointers with a 
power output of 5mW 
maximum, as these could 
have a power output of as 
little as ImW. The SPECIAL 
introductory price for our 
pointer is an all time low: 


$139 














APC VISIBLE 
LASER DIODE KIT 


Our best visible laser diode 
kit ever! This one is 
supplied with a 
5mW-670nM diode and the 
lens already mounted ina 
small brass assembly, 
which has the three 
connecting wires attached. 
The lens used is the most 
efficient we have seen, and 
its focus can be adjusted. 
We also provide a PCB and 
all onboard components kit 
for a driver kit that features 
Automatic Power Control 
(APC). Head has a 
diameter of 11mm and is 
22mm long, APC driver 
PCB is 20 x 23mm, 4.5-12V 
operation at approx 80mA. 


$85 


MINIATURE 
CCD CAMERA 


A monochrome CCD 
Camera that is totally 
assembled on a small PCB 
and includes an Auto Iris 
lens: Overall dimensions of 
camera are 24 X 54 X 
120mm. The camera can 
work with as little as 0.1 lux 
illumination, and it is IR 
responsive! The six IR leds 
that are included on the 
PC.B. are useful for 
producing good images in 
a totally dark room! 
Available in EIA or CCIR 
standards. 


$199 


Vo) (o1 =a =) =10x0) 101] (ey 
MODULES 


These “State of the art” 
solid state voice recording 
modules can record and 
play back messages up to 
20 seconds long. They are 


very small and produce 
good quality sound. Include 
PCB assembly, 
microphone, speaker and a 
battery holder. 
INCREDIBLE PRODUCT 
AT ONLY: 





PASSIVE NIGHT 
VIEWER 


This is a completed 
commercial monocular 
hand held night viewer, that 
employs an image 
intensifier tube: Luminous 
gain of 12500! The viewer 
is of a USSR military 
standard, and will produce 
useful images in as little as 
Starlight illumination. Has 
adjustable low light 
objective lens, adjustable 
eypiece, and is supplied 
with a carry case. Limited 
supplies at an incredible 
price of: 





PRECISION 
Hi od od 1 OM RO) a 


Rs 
NE R 
yf 
3 BS 
a 

y 


moo 

This precision 4 wire 
Japanese stepper motor 
has 1.8 degree steps: That 
is 200 steps per revolution! 
56mm diameter, 40mm 
high, drive shaft has a 
diameter of 6mm and is 
20mm long, 7.2V-0.6A DC. 
We have a good, but 
LIMITED supply of these 
brand new motors: 


$20 


9” AMBER 
MONITOR 


These are non enclosed 
composite monitors that 
can be powered from a 12V 
D.C. supply. 


$60 





IR LASER DIODE 
SPECIAL 


If you have never 
experimented with laser 
diodes, don’t miss out on 
this SPECIAL. We supply a 
brand new 780nM LASER 
DIODE (Barely visible) with 
small plastic COLLIMATING 
LENS to suit, a HEATSINK 
for the diode, a PCB and 
components kit for a 
suitable CONTANT 
CURRENT DRIVER, a 
suitable PIN DIODE that 
can serve as a detector, 
plus some 
INSTRUCTIONS. Suitable 
for medical use, perimeter 
protection, data 
transmission, IR 
illumination, etc. 
Experimenters delight at a 
SPECIAL PRICE OF ONLY: 


$30 
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UNINTERRUPTABLE 
POWER SUPPLY 
(UPS) 


THESE ARE VERY 
COMPACT, HIGH QUALITY, 
UPS's. They feature a 
300W-450W SINE WAVE 
INVERTER. The inverter is 
powered by two series 
12V-6.5AHTr. (24V). batteries 
that are built into the unit. 
There is only one catch: 
Because these NEW units 
have been in storage for a 
while, we cannot guarantee 
the two batteries for any 
period of time, but we will 
guarantee that the batteries 
will perform in the UPS’s 
when these are supplied. 
We will provide a three 
month warranty on the 
UPS's, but not on the 
batteries. A circuit will also 
be provided. PRICED AT 
FRACTION OF THEIR 
REAL VALUE: BE QUICK! 


$299 


We may also have some 
similar 600 Watt UPS's 
available: Similar story. 
New 6.5 AHr. batteries: $35 
ea. Freight charge: $15 per 
UPS. 


BACKLIGHTING 
INVERTER KIT 


This kit inverter can power 
all the Fluorescent screens 
that are supplied as an 
option with many LCD 
displays. 5-12V operation 
with adjustable output 
power for different screen 
powers — brightness. A 60 
X 45mm fluorescent screen 
and a plastic case will be 
supplied for FREE with 
each kit. When powered by 
the inverter this screen will 
light a brilliant white whilst 
the inverter only draws 
100mA from the battery: 
Very efficient small 
fluorescent light! 
Experimenters delight at 


only: 
$42 


For the inverter kit and one 
screen. Additional screens 
$3 ea. 





PLASMA BALL KIT 


This kit will produce a 
fascinating colourful 
changing high voltage 
discharge in a standard 
domestic light bulb. The 
EHT circuit is powered 
from a 12V supply and 
draws a low 0.7A. We 
provide a solder masked 
and screened PCB, all the 
onboard components 
(Flyback transformer 
included), and the 
instructions at a SPECIAL 
introductory price of: 


$29 


We do not supply the 
standard light bulb or any 
casing. The prototype 
supply was housed in a 
large Coffee jar, with the 
lamp mounted on the lid: A 
very attractive low cost 
housing!! Diagrams 
included. 
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ON SPECIAL is a set of 
components that can be 
used to make a complete 
first generation Infra Red 
night viewer. These 
matching lenses tubes and 
eyepieces were removed 
from working tank viewers, 
and we also supply a 
suitable EHT power supply 
for the particular tube 
supplied. This power 
supply may be ready made 
or in kit form: Basic 
instructions provided. The 
resultant viewer requires IR 
illumination. 


$150-5200 


12V OPERATED 
LASER 


This combination includes 
one used 3mW SIEMENS 
visible red laser tube and 
one 12V Universal Laser 
power supply MKIII kit. The 
inverter is easy to construct 
since it is supplied with a 
prewound transformer, and 
solder masked and 
screened PCB. 


$89 


INDUCTIVE 
PROXIMITY 
_SWITCHES 


These industrial quality 
detectors will detect ferrous 
and non-ferrous metals at 
close proximity. Some are 
DC powered (10-30V), some 
are mains AC powered, 
and all will switch loads 
directly. All have three 
wires for connecting into 
circuitry: Two for the 
supply, and one for 
switching the load. These 
also make excellent 
sensors for rotating shafts 
etc. LIMITED SUPPLIES. 
ON SPECIAL AT: 


$22 ea. or 6 for $100 








MINIATURE FM 
TRANSMITTER 


Not a kit, but a very small 
ready made self contained 
FM transmitter enclosed in 
a small black metal case. It 
is powered by a single 
small 1.5V silver oxide 
battery, and has an inbuilt 
electret microphone. 
SPECIFICATIONS: Tuning 
range: 88-108MHz, 
Antenna: Wire antenna- 
attached, Microphone: 
Electret condenser, Battery: 
One 1.5V silver oxide 
LR44/G13, Battery life: 60 
hours, Weight: 15g, 
Dimensions: 1.3” X 0.9” X 
0.4”. Some would call this a 
miniature “BUG” and sell it 
for much more than our 
price: 

















LIGHT MOTION 
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Small PC.B. Assembly 
based on a ULN2232 IC. 
This device has a built in 
light detector, filters, timer, 
narrow angle lens, and 
even a Siren driver circuit 
that can drive an external 
speaker. Will detect 
humans crossing a narrow 
corridor at distances up to 
3 metres. Much higher 
ranges are possible if the 
detector is illuminated by a 
remote visible or IR light 
source. Can be used at 
very low light levels, and 
even in total darkness: With 
IR LED. Full information 
provided. The IC only, is 
worth $16! OUR PRICE 
FOR THE ASSEMBLY IS: 


$7 ea. or 5 for $30 


HIGH INTENSITY 
LED’s 


Narrow angle 5mm red 
LED’s in a clear housing. 
Have a luminous power 
output of 550-1000mCD @ 
20mA: That's about 1000 
times brighter than normal 
red LED’s. SPECIAL 
UNBELIEVABLE 
INTRODUCTORY PRICE: 


60. ea. or 10 for $5 


















ATTENTION ALL 
MOTOROLA 


MiICRO-PROCESSOR 
PROGRAMMERS 


We have advanced 
information about two new 
STATE OF THE ART 
microprocessors to be 
released by Motorola: 
68C705K1 and 68HC705J1. 
The chips are fully 
functional micros 
containing 
EPROM/OTPROM and 
RAM. Some of the features 
of these new LOW COST 
chips include: 

¢ 16 pin DIL for the 
68HC705K1 chip 

¢ 20 pin DIL for the 
68HC705J1 chip 

¢ 10 fully programmable 
bi-directional I/O lines 

e EPROM and RAM on 
chip 

¢ Fully static operation 
with over 4MHz operating 
speed. 

These two chips should 
become very popular. We 
have put together a 
SPECIAL PACKAGE that 
includes a number of 
components that enable 
“playing” with the 
abovementioned new chips, 
and also some of the older 
chips. 











































IN THIS PACKAGE YOU 
WILL GET: 

¢ One very large (330 X 
220mm) PCB for the 
Computer/Trainer 
published in EA Sept. 93, 
one 16X2 LCD character 
display to suit, and one 
adaptor PCB to suit the 
68HC705C8. 

¢ One small adaptor PCB 
that mates the 
programmer in EA Mar. 93 
to the ‘‘J’’ chip, plus 
circuit. 

¢ One stand alone 
programmer PCB for 
programming the ‘‘K”’ 
chip plus the circuit and a 
special transformer to 
suit. 


THE TOTAL COST OF THE 
ABOVE PACKAGE IS ON 
SPECIAL ATA 
RIDICULOUS PRICE OF: 


$99 
Note that the four PCB’s 
supplied are all silk 
screened and solder 
masked, and have plated 
through holes. Their value 
alone would be in excess of 
$200!! A demonstration 
disc for the 
COMPUTER/TRAINER is 
available for $10. No 
additional software is 
currently available. 
Previous purchasers of the 
COMPUTER/TRAINER 
PCB can get a special 
credit towards the purchase 
of the rest of the above 
package. 










































OATLEY ELECTRONICS 


PO Box 89, Oatley, NSW 2223 
Telephone: (02) 579 4985 Fax: (02) 570 7910 


MAJOR CARDS ACCEPTED WITH PHONE AND FAX 0] 518) stats) 
P & P ANYWHERE IN AUSTRALIA 
FOR MOST MIXED ORDERS: $2.50-$10 

















Fig.3: all the parts for the Jumbo Clock are mounted on one large PC board. 
Take care when installing the LED displays, as DISP2 & DISP4 must be installed 
upside down (see text). Power for the circuit comes from a 12V DC plugpack 
supply, while a 9V battery powers the timekeeping circuitry during blackouts. 


(pin 12) of the AND gate. Pin 11 of 
IC4c thus clocks IC8b every 12 hours 
to toggle the AM/PM indicator. 

The AM/PM indicator itself is actu- 
ally the decimal point on the leading 


digit. A very simple trick is used so. 


that it appears in the top lefthand 
corner of the display — the display is 
installed on the PC board upside 
down! 


Time setting 


Pushbutton switches S1, S2 and S3 

_ perform the time setting function. To 
set the time, S1 (TIME SET) is held 
down and then either S2 pressed to 
set the hours or S3 pressed to set the 
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minutes. The circuit works like this: 


when S11 is pressed, 2Hz clock pulses 
from IC1 are coupled through to S2 
and S3. If S2 is now pressed, these 
2Hz pulses are differentiated by a 
.0015uF capacitor and fed to pin 1 of 
IC7 to increment the hours display. 
Similarly, if S3 is pressed, the min- 
utes 0-9 counter is clocked. 


Display dimming 

IC4d, Q4, Q5 and an ORP12 light 
dependent resistor (LDR1) provide the 
automatic dimming function for the 
LED displays. The LDR and its series 
33kQ resistor form a variable voltage 
divider, the output of which depends 





on the ambient light level. This out- 
put is fed to one input of AND gate 
IC4d. 

The other input of IC4d is driven by 
a 512Hz square-wave signal derived 
from pin 4 of IC1. If the ambient light 
level is high, the resistance of the LDR 
is low and the output from IC4d is 
also low. Conversely, if the light level 
is low, the LDR’s resistance is high 
and IC4d gates through the 512Hz 
square-wave signal from IC1. 

IC4d drives PNP transistor Q4 viaa 
47kQ base current-limiting resistor. 
When IC4d’s output remains low (ie, 
the light level is high), Q4 turns on 
and thus Q5 also turns on and the 
displays are driven at a 100% duty 
cycle to provide maximum brightness. 

Conversely, when the light level is 
low, IC4d switches Q4 and thus Q5 on 


bssetreteseses 


The Magnet VL-3 is a hybrid vacuum tube stereo line-amplifier. It uses JFET at the input stage and 
uum tube at the output stage. This combination helps in long life and better music quality. By using 
JFET the maintenance cost by way of replacing the tube often 1s reduced. 


The VL-3 has CD, TUNER, VIDEO, TAPE and AUX inputs. The output stage uses a cathode 
lower vacuum tube which makes a low output impedance. It has a three-part regulated power supply 
ich reduces the modulation distortion, AN automatic muting timer circuit allows time for the tube 
eat up during power-on and hence stops any output to the speaker till the tube is ready. 


The circuit uses polypropylene capacitor, REL-cap, Wonder cap, Monster cable and 1% metal film 
istors. A fibre glass epoxy double sided PCB with ground plane is used to avoid stray chassis is made 
black anodised aluminium to reduce the magnetic field and to promote good heat dissipation. 


The Magnet Ma-3 is a 120 Wrms/ch into 8-ohms stereo amplifier. The circuit is based on a fully 
mplimentary symmetrical push-pull design with direct coupling between stages. The MA-3 input and 
2-drive stages use JFET cascode with BJT to give a very wide frequency response up to 180KHz. The 
tput uses two pairs of transistors per channel to give a continuous high output. The MA-3 uses a 
roidal transformer to supply high power and also to reduce the interference. The PCB is double-sided 
ith plated-through holes to reduce the jumpers and wiring which in effect reduces the signal travel path. 
1e chassis is made up of anodised aluminium to reduce magnetic interference and for good heat 
ssipation. The MA-3 has a DC fault protection circuit to protect itself and the speaker from any 
ingerous faults. This circuit will not affect the sound quality in any way. 


The MA-3 uses a 400VA toroidal transformer for its supply. It uses 1% metal film resistors, WIMA 
\pacitors and Monster Cable. This unit gives a longlasting performance during continuous operation. 








SPECIFICATION 

TADUL AMPCR ANCE: sccrss:dacssutnieuontneenitietoeataieanedia 24Kohms 
Input SONSitiVity FOE D3 V OUD siasssdlsccscesscesacestdeesnssecldstaseanoema gee 115mV 
CUD UE TITANS ise. sacs sciasstesehinrscetten Dratedocataeta an temaigent 760 ohms 
Total Harmonie Dist OMiOi ss, aiasiiccreteciacasaviudntelanteual 0.1% 
PICQUPHEY TESDONSE cc. csssks, omnnnenibeuens 20 to 20,000Hz+/-0.1 dB 
POWEETEQUIFEMIGMNS :cssssvecschsisnsdtncnusiorscccsn 240 VAC +/-10%50Hz, 13W 
WN CIO chs exsttase nts Neceonisivteasaidnes Ravers oteatte 2.4Kg Net, 3.3Kg Gross 
Dimensions ............0+-- 8¥," (213mm) x 144" (369mm) x 3%" (85mm) 
OUIDUE DOWER ses eststiess eae caciastetstaceiseve 120Wrms/ch into 8-ohms 
FREQUENCY TESPON SEs jcasisetscecalttanaancosesessereaiedieasey 0.3Hz to 180kHz 
Total Hariiomic Distore tt ss...s.tccsiess.cccdisessstdountetshetessssscnsgedttoonead 0.2% 
SAUL INPOURNCS io sscictisiaywisssleats eres beleamchernaaoesernsuedd 24K 
PADRE SONSHIVILY  sinsapscsacunnicianrtahnteras icine araaaud amine 13V 
PO WEF TOQUE NCR cc asidsiasdsscasovasearsvinsplescrsssans 240 VAC+/-10%, 50Hz 
bs Bea eereen ASAE Bee i aber ee one ara 5.7Kg Net, 6.5Kg Gross 
DiMe@NStONS 5.5.6; csisnyoacevavsoscese 8Y,"(213mm) x 144"(369) x 3%""(85mm) 


Specifications subject to changes with out prior notice, 
System manufactured in Thailand 





ELECTRONICS PTY LTD 
A.C.N. 003 882 513 
432-434 Kent Street, 
sydney NSW 200. 
Phone: (02) 267 4819 
Fax: (02) 267 4821 








and off at a frequency of 512Hz. Q5 in 
turn switches the displays on and off 
at this frequency to reduce the dis- 
play brightness. 

Note that the jumbo-sized 70mm 
LED displays used in this project have 
the same pinouts as the smaller types 
but each segment contains five LEDs 
in series. This makes it necessary to 
use transistors Q7-Q27 in order to ob- 
tain sufficient display brightness. 


Power supply 


Power for the circuit is derived from 
a 12V DC plugpack supply. The in- 
coming DC is fed via reverse polarity 
protection diode D4 to a 3-terminal 
12V regulator. Two separate supply 
rails are then derived from the output 
of the regulator via isolating diodes 
D5 and D7. The +V1 rail powers all 
the timekeeping circuitry and the 
driver transistors for the LED displays, 
while the +V2 rail powers the dim- 
ming circuit which in turn controls 
common digit-driver transistor Q5. 

A 9V backup battery is used to sup- 
ply the timekeeping circuitry if the 
mains fails. This battery is isolated 
from the +V1 rail via D6 which is 
normally reverse biased. When the 
mains fails however, D6 becomes for- 
ward biased and the battery takes over 
and supplies power to the +V11 rail. 

During this time, diode D5 is re- 
verse biased and so Q5 is off and the 
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LED displays are blanked. This was 
done to conserve the batteries in the 
event of a long blackout. The LED 
displays come back on again and show 
the correct time as soon as the mains 
power is restored. 


Construction 


All the components for the digital 
clock are installed on a single PC board 
coded 04108931. Fig.3 shows the parts 
layout on the board. 

Before installing any of the parts, 
check the board carefully for etching 
defects (eg, shorted or open-circuit 
tracks). There shouldn’t be any prob- 
lems here but it’s always best to make 
sure. 

When you're satisfied that every- 
thing is correct, you can start con- 
struction by installing PC stakes at all 
external wiring points and at the 
switch mounting positions. This done, 
install the wire links, resistors and 
capacitors. Make sure that the wire 
links are straight so that they don’t 
short against other parts. 

You can straighten the link wire if 
necessary by clamping one end in a 
vice and then stretching the wire 
slightly by pulling on the other end 
with a pair of pliers. 

The semiconductors can now be 
installed on the PC board, followed 
by trimmer capacitor VC1 and the 
32.768kHz watch crystal. Be sure to 


The three time-setting 
switches are mounted 
soldering their pins to 
stakes, as shown here. 
Make sure that the 
switches are correctly 
oriented (flat side to to, 
of board) - see Fig.3. T] 
LDR is mounted with it 
leads left at full length . 
can be installed either 
way around. 


use the correct part at each locatio: 
and check that all parts are correct: 
oriented. 

In particular, check the transisto 
type numbers carefully and note tha 
all the ICs face in the same direction 
The 3-terminal regulator is installec 
with its metal tab towards the adja 
cent power diodes (see Fig.2 for the 
pin connection details). 


LED Displays 

Now for the four LED displays. 
These are installed directly on the 
board but there is a catch — displays 2 
and 4 must be installed on the board 
upside down (ie, their decimal points 
must be at top left — see Fig.3). 

The other two LED displays (1 & 3) 
are installed in the usual manner (ie, 
decimal points at bottom right). Push 
all the displays down onto the board 
as far as they will go before soldering 
their pins. 

Once the displays are in, the board 
can be completed by installing the 
pushbutton switches, the battery 
holder and the LDR. The LDR can be 
installed either way around and 
should be soldered in with its leads at 
maximum length, so that it sits about 
25mm above the board. 

The three pushbutton switches are 
mounted directly on top of the previ- ° 
ously installed PC stakes. Be sure to 
orient the flat side of each switch body 


hown in Fig.3 and make sure that 
are vertical and don’t lean to one 
e. 
\ red Perspex cover was fitted to 
prototype to enhance the appear- 
se of the LED displays and to hide 
circuitry. This cover measures 250 
20mm and is mounted on the board 
ing four tapped 25mm spacers and 
1m screws. You will need to mark 
tand drill a mounting hole in each 
rner, of the cover, plus clearance 
les for the time-setting switches and 
e LDR. 
The clearance holes are best made 
7 first drilling small holes and then 
ilarging them to size using a tapered 
‘amer. 


esting 

Now for the smoke test. Connect 
1e DC plugpack supply and switch 
n — you should immediately get a 
eadout on the displays, although it 
aight not make much sense at this 
tage. That’s because the 4026 counters 
‘an switch on in a random mode and 
yroduce incorrect symbols. 

To correct the displays, all you have 
‘o do is press the time setting buttons 
‘ie, Time Set + Hours and Time set + 
Minutes) until the counters are clock- 
ed and revert to a valid condition. 

If the clock doesn’t work, switch off 
and check for wiring errors. In par- 
ticular, check for incorrect parts place- 
ment on the PC board and for shorts 
between soldered joints on the back 
of the board. If the displays don’t make 
much sense, check for shorts between 
the display segments and that the dis- 
plays have been correctly oriented 
(displays 2 & 4 must be installed up- 
side down). 

If all is well so far, connect the 9V 
battery back-up battery, set the time 
and switch off the mains power. The 
display should now go out but the 
timekeeping circuitry should continue 
to function. Leave the mains power 
off for a few minutes, then switch it 
back on again. The display should 
now come back on and show the cor- 
rect time. Check that diodes D5 and 
D6 are correctly oriented if you strike 
problems here. 

Finally, check that the display dim- 
ming feature works by covering the 
viewing hole for the LDR. The accu- 
racy of the clock can be adjusted by 
monitoring it over a 24-hour period 
and tweaking VC1 on a trial and error 
basis. Sc 
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inverter for 
fluorescent tubes 


This high efficiency inverter will power either 
an 18W or 36W slimline fluorescent tube from 
a 12V battery. It can be used for camping, 
emergency lighting or as part of a solar 
powered lighting installation for remote areas. 


By JOHN CLARKE 


Fluorescent lighting has many ben- 
efits over incandescent lamps. Fluo- 
rescent tubes use far less power than 
the equivalent light output incandes- 
cent lamps. They also provide a rela- 
tively diffuse light since the light is 
emitted from a large surface rather 
than from the virtual point source ofa 
light bulb. 

Battery powered fluorescent invert- 
ers are very common these days. You 
can find them in small portable lamps, 
in caravan, bus and boat lighting and 
in automotive inspection lamps. In 
most of these, a self-oscillating single 
transistor inverter steps up the volt- 
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age from the battery to a high AC 
voltage sufficient to start the tube. 
Once the tube is lit, the inverter trans- 
former then provides current limiting 
for safe operation. This is a simple 
system that works but it does have a 
few problems. 

Firstly, these simple inverters are 
not very efficient. This is because the 
inverter must provide a very high volt- 
age (usually in excess of 1000V AC) in 
order to start the tube but only deliver 
100V or less once the tube has fired. 
This means there are considerable 
losses in the inverter transformer and 
to a lesser extent in the transistor drive 





A high efficiency 


circuitry. Because of this, simple in- 
verters are rarely practical for tubes of 
more than 20 watts output. 

Another problem with simple in- 
verters for fluorescent tubes is their 
lack of voltage regulation. This makes 
no allowance for the fact that the volt- 
age across a battery falls as it becomes 
discharged. Consequently, the tube 
may be over-bright on a fully charged 
battery and become noticeably dim- 
mer as the battery discharges. 

A consequence of brute force start- 
ing and overdriving when running is 
shortened tube life. For maximum life, 
they must be started correctly and 
some form of regulation must be in- 
cluded to avoid overdriving the tube 
when the battery voltage is high. 

Our new inverter design overcomes 
the above shortcomings and has high 
efficiency. It can be made to suit 18W 
and 20W tubes or 36W and 40W tubes. 
The tube filaments are preheated for 
correct starting and the circuit incor- 
porates voltage regulation so that the 
tubes will have long life. Furthermore, 
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Fig.1: this block diagram shows the main circuit features of the fluorescent 
inverter. Note the feedback to maintain a constant DC voltage from the rectifier 
output. This ensures constant brightness with varying battery input voltage. 


since the tubes are run at a very high 
frequency, there is no flicker, either at 
start-up or during running. Nor is there 
is any hum or audible whistle and 
radio interference is low. 

The inverter is designed to be 
housed in a standard 18W or 36W 
batten fitting so that the fluorescent 
inverter and lamp are an integral unit. 


Block diagram 


Fig.1 shows the block diagram of 
the fluorescent inverter circuit. It com- 
prises a DC-DC converter (which steps 
the 12V up to 340V DC) and a fluores- 
cent tube driver circuit. 

The DC-DC converter employs a 
step-up transformer which is driven 
by two Mosfet transistors at a fre- 
quency of around 120kHz, as set by a 
switchmode controller IC. The result- 
ing high voltage AC output from the 


transformer is rectified and filtered to 
provide DC. Feedback is applied from 
the output to the switchmode control- 
ler IC to maintain the DC voltage at 
340V. 
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The 340VDC is applied to the fluo- 
rescent tube driver circuit*This is es- 
sentially a free-running oscillator once 
the tube is running but a start-up cir- 
cuit is required to allow the tube to 
fire. The start-up circuit applies a 
pulse train to the oscillator and if a. 
tube is connected, the oscillator runs 
at a frequency set by the series induc- 
tor (L) and resonant capacitor (C) 
across one end of each tube filament. 
The resulting current through the reso- 
nant capacitor heats up the tube fila- 
ments and allows the tube to fire. 

The circuit then changes to a differ- 
ent operating mode. Inductor L limits 
the current to the tube and the operat- 
ing frequency becomes lower as set by 
a saturable transformer. The AC ca- 
pacitor is used to prevent DC being 
applied to the tube. DC can cause 
mercury migration to one end of the 
tube which will ultimately reduce the 
operating life. 


Circuit details 


The full circuit for the fluorescent 
inverter is shown in Fig.2. At the heart 
of the DC-DC converter is IC1, a TL494 
pulse width modulation (PWM) con- 
troller. It contains a sawtooth oscil- 
lator, two error amplifiers and a pulse 
width modulation comparator. It also 
includes a “dead time” control com- 
parator, a 5V reference and output 
control options for push-pull or sin- 
gle ended operation. 

Oscillator components at pins 5 and 
6 set the operating frequency of the 
pulse width control at about 120kHz. 
This frequency was selected to obtain 
the maximum power output from the 


_ transformer. The PWM controller gen- 


erates variable width output pulses at 
pins 9 and 10, to ultimately drive the 
gates of Mosfets Q1 and Q2 via paral- 
leled buffers in IC2. 

Mosfets Q1 and Q2 drive the centre 
tapped primary winding of trans- 
former T1. The centre-tap of the trans- 
former’s primary winding connects to 
the +12V supply while each side of 
the primary winding is connected toa 
separate Mosfet. Each Mosfet is driven 
with a square wave signal so that when 
Q1 is on, Q2 is off and when Q2 is on, © 
Q1 is off. 

With Q1 on, 12V is applied to the 
top half of the transformer primary 
winding. Because of transformer ac- 
tion, the lower half of the transformer 
primary winding also has 12V across 
it. Similarly, when Q2 turns on, 12V 
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36W AND 18W FLUORESCENT INVERTER 


Fig.2: the complete circuit of the 
fluorescent inverter. The DC-DC 
inverter section runs at about 120k] 
while the fluorescent driver section 
runs at 65kHz for 36W tubes and 
110kHz for 18W tubes. 


is also impressed across the top pi 
mary winding. The resulting 24 
peak-to-peak waveform on the primai 
is then stepped up by the secondai 
winding. 

High speed diodes D1-D4 rectil 
the AC output from transformer T° 
while a 0.1uF 250VAC capacitor fi 
ters the rectifier output to provide 
stable voltage. We can get away wit. 
such a small value filter capacitor her 


because the operating frequency is si 
high. 


Feedback 


Feedback from the high voltage DC 
output is derived from a resistive di- 
vider (two 270kQ and an 8.2kQ resis- 
tor) and applied to the internal error 
amplifier in IC1 at pin 1. If the DC 
voltage becomes greater than 340V, 
the pulse width drive to the Mosfets is 
reduced until the correct voltage is 
obtained. Similarly, if the voltage 
drops below 340V, the pulse width is 
increased until the correct voltage is 
achieved. 

The DC gain of the error amplifier is 
213 times, as set by the 1MQ and 
4.7kQ resistors at pin 2. The 47kQ 
resistor and 0.1uF capacitor across the 
1MQ feedback resistor provide fast 
AC response from the circuit. 

Power to IC1 and IC2 is supplied 
via an 82 resistor from the +12V 
battery supply and filtered with a 
470uF capacitor. A 16V zener diode 
protects the circuit from high voltage 
transients. 

To eliminate RF noise generated by 
the switchmode DC-DC converter from 
being radiated by the supply leads we 
have included a filter comprising in- 
ductor L1 and a 0.1uF capacitor (at 
the input). 


Fluorescent driver 


The fluorescent tube driver com- 
prises Mosfets Q3 and Q4, transformer 
T2 and associated components. The 
fluorescent tube is driven via induc- 
tor L2 and the N1 winding of trans- 





nis photo shows the gate drive pulses to Q1 & Q2 in the 
C-DC converter when driving an 18W tube. The gate 
ulse width will be greater when the circuit is driving a 


6W fluorescent lamp. 


yrmer T2. The N1 winding drives the 
ates of the Q3 and Q4 Mosfets via the 
12 and N3 windings which are 
ntiphase connected. 

When power is first applied, there 
s 340V DC between the drain of Q3 
ind the source of Q4. The 0.1uF ca- 
yacitor adjacent to Diac1 begins to 
sharge via the two series 150kQ resis- 
ors. When the voltage reaches about 
30V, the Diac fires and discharges into 
the gate of Q4. Zener diode ZD3 pro- 
tects the gate from overvoltage. 

Mosfet Q4 is now switched on and 
current can flow from the +340V sup- 
ply via the fluorescent tube top fila- 
ment, the .001uF 3kV capacitor, the 
second tube filament, the 0.1uF 
250VAC capacitor, inductor L2 and 
transformer T2’s N1 winding. Current 
flow in N1 will then apply gate drive 
to Q3 via N2 and switch off gate drive 
to Q4 via N3 (due to the polarity of the 
windings). 

If this oscillation does not occur, 
the 0.1uF capacitor again charges up 
and the Diac fires to switch on Q4 
again. Ultimately, oscillation will oc- 
cur with Q3 and Q4 switching on and 
off in alternate fashion. The frequency 
of operation is set by the combined 
inductance of L2 and the N1 winding 
and the .001uF capacitor across fluo- 
rescent tube FL1. 

The oscillator current now passes 
through the fluorescent tube’s fila- 
ments and allows the normal mercury 
discharge to take place inside the tube. 
When this happens, the .001pF capaci- 
tor across the tube is effectively shunt- 
ed out by the mercury discharge. This 





These are the starting pulses present at the drain of Q4 
with no tube in circuit. Pulses from Diaci drive the base 
of Q4 and switch it on. Note that a 10:1 probe was used 
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for this measurement. 


takes place at a peak voltage of about 
100 volts. 

The frequency of oscillation is now 
determined by the properties of the 
core of transformer T2. As the current 
builds up in winding N1, the core 
begins to saturate. When this hap- 
pens, the flux in the core stops chang- 
ing and the gate drive to Q3 or Q4 
ceases. The flux now collapses to drive 
the opposite Mosfet and this process 
continues to maintain oscillation. 
Current through the tube is limited by 
the current at which the T2 core satu- 
rates and the L2 inductance. These 
two components provide the same 
current limiting function for the tube 
as does the ballast in a conventional 
fluorescent lamp fitting, except that 
the frequency is many times higher 
than 50Hz. 

The start-up circuit, comprising the 
0.1uF capacitor and Diaci, is pre- 


This is the 
waveform at the 
drain of Q4 when 
driving an 18W 
tube. The overall 
amplitude is 330V 
peak to peak & the 
frequency is 
110kHz. 





vented from interfering with the nor- 
mal operation of the circuit by diode 
D5. The diode discharges the 0.1pF 
capacitor every time Q4 is switched 
on, thus preventing the Diac from fir- 
ing. 

The gate drive to Q3 and Q4 is 
limited using two parallel 330Q gate 
resistors and 12V zener diodes which 
clamp the gate voltage to a safe value 
for the Mosfets. The 330Q resistor from 
gate to source provides a load for trans- 
former T2 so that the saturation char- 
acteristic for the core can be accu- 
rately set. 

Note that while Mosfets Q1 and Q2 
in the DC to DC converter are fitted 
with heatsinks, Q3 and Q4 switch only 
small currents and therefore they do 
not require heatsinks. However, dur- 
ing the switch-over process, when one 
Mosfet is switched off and the other 
turns on, the Mosfet which is turned 
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off commutates whereby its internal 
reverse diode briefly conducts. This 
commutation can lead to high dissi- 
pation in the Mosfets. To reduce this 
dissipation to almost zero we have 
connected a snubber network to the 
output (ie, the junction of Q3 and Q4). 
The snubber network consists of a 
680pF capacitor in series with a 22Q 
resistor. 

The two 150kQ resistors connect- 
ing from the 680pF capacitor to the 
+340V supply act as a load for the 
circuit if the fluorescent tube is not 
present. 


Circuit changes 


There are a few changes to be made 
to the circuit, depending on whether 
it is to be used with an 18W or 36W 
fluorescent tube. These are shown in 
the table on the circuit. The input 
fuse (F1) is 2A or 5A and the winding 
details of transformer T2 are varied. 
The reason why transformer T2’s 
windings are varied is to vary the 
frequency of the fluorescent driver 
circuit and thereby set the current 
through the tube. For 18W tubes the 
frequency is 110kHz and for 36W tubes 
the frequency is about 65kHz. While 
the frequency for the 36W tube is not 
quite halved, the changes to trans- 
former T2, combined with the fixed 
inductance of L2, means that the cur- 
rent is doubled. 


High frequency operation 


Before concluding the circuit de- 
scription, we should make a comment 








about operating fluorescent tubes 
high frequencies. In some technic 
literature, fluorescent tubes are state 
to be much more efficient at high fr 
quencies. This is not true. There mé 
be a small difference between oper 
tion at 50Hz and, say, 1kHz but abov 
that, the light output from a fluore: 
cent tube is directly proportional t 
the current through it, although ther 
are limiting factors above which th 
tube becomes overheated and its lif 
is shortened. Therefore, the efficienc: 
of the circuit is much the same for th 
18W and 36W tube versions of the 
circuit, regardless of the fact that the 
operating frequencies are different. 

Note also that the 18W version o: 
the circuit will work with a 20W tube 
and the 36W version will work with a 
40W tube. The slightly higher rated 
(and thicker) tubes have the benefit 
that they are easier to start but they 
are more expensive. 

We should also make some com- 
ments about the circuit efficiency. We 
have set the current through the re- 
spective 18W and 36W fluorescent 
tubes to be close to the value it would 
be if running in a conventional 50Hz 
ballast circuit. This results in the 18W 
version of the circuit drawing 1.5 amps 





A piece of blank PC board material is used to prevent direct contact with the 
TO TO underside of the components board through the large cutouts in the batten base. 
le EME The hole for the starter (in the batten cover) should also be sealed. 


Fig.3: the PC board layout. Note that transistors Q1 & Q2 are fitted with heatsinks & note also that high 


voltages are present on the board when power is applied. 
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he assembled PC board fits neatly in one end of the batten, as shown in the 
hotograph at top. Make sure that the board is properly secured before fitting 


ae cover & the fluorescent lamp. 


rom a 12V supply and the 36W ver- 
ion drawing 3 amps from a 12V sup- 
ly. 

Does this make the circuit 100% 
officient? The answer is clearly no 
since an 18W fluorescent tube does 
not dissipate 18 watts — a significant 
amount of power in an 18W fitting is 
dissipated by the ballast. Hence, while 
we cannot quantify the overall circuit 
efficiency, we can state that it is quite 
high and certainly higher than other 
inverter designs intended for driving 
fluorescent tubes. Our estimate of the 
efficiency is “better than 80%”. 


Construction 


The PC board for the circuit is coded 
11312931 and measures 286 x 46mm. 
It will fit inside a standard 18W or 
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36W fluorescent tube batten. 

Construction can begin by winding 
the toroids and the transformers. Let’s 
start with L1, the larger of the two 
toroids and brown in colour. Wind on 
18 turns of 0.8mm enamelled copper 
wire with even spacing around the 
toroid. 

L2 is not a toroid but is the smaller 
ferrite assembly comprising a bobbin, 
two core halves and two clips. Before 
winding this you will need to set the 
gap in the centre leg of the core halves. 
You will need a small file (a points or 
hobby sized file would be ideal) anda 
set of feeler gauges. 

Initially, place the two core halves 
together and observe that there is no 


gap between the mating surfaces of - 


the core halves. Now file only the 


RESISTOR COLOUR CODES 


centre leg of one core half, making 
sure that you are filing squarely and 
evenly across the face. The required 
gap is 0.15mm and can be accurately 
measured with feeler gauges when the 
two halves are held together with your 
fingers. The whole process should not 
take longer than 5 minutes since the 
ferrite material is quite soft. 

Now wind 60 turns of 0.4mm enam- 
elled copper wire onto the bobbin, 
with the start end soldered to pin 6. 
Wind each layer neatly side by side 
across the bobbin and insulate, be- 
tween each layer with a length of in- 
sulating tape. Solder the end of the 
winding to pin 7 on the bobbin. The 
inductor can then be completed by 
fitting the core halves into the bobbin 
and securing them with the clips. 

Transformer T1 is the larger of the 
two ferrite assemblies. The ferrite cores 
should not be gapped in this case 
since we want the gap to remain at 


4-Band Code (1%) 

brown black green brown 
red violet yellow brown 
brown green yellow brown 
yellow violet orange brown 
grey red red brown 

yellow violet red brown 
brown black red brown 
orange orange brown brown 
grey red black brown 

red red black brown 





5-Band Code (1%) 

brown black black yellow brown 
red violet black orange brown 
brown green black orange brown 
yellow violet black red brown 
grey red black brown brown 
yellow violet black brown brown 
brown black black brown brown 
orange orange black black brown 
grey red black gold brown 

red red black gold brown 
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zero. Fig.4 shows the winding details. 
Wind on the secondary first using 
0.4mm enamelled copper wire. Termi- 
nate the start of the winding at pin 2 
and neatly wind on one layer of wire 
across the bobbin. Insulate this with a 
layer of insulating tape. 

Note here that the start and finish of 
the insulating tape should begin on 





WARNING! HIGH VOLTAGES PRESENT. 





11312931 


Sie 
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Fig.5: this is the PC artwork reduced to 70.7%. To reproduce it full size, use a photocopier with an expansion ratio of 1.41. 


@ 


the underside of the bobbin (ie, the 
pin side of the bobbin). This will en- 
sure that the ferrite core halves will fit 
over the completed windings. Con- 
tinue winding until 136 turns have 
been wound on in several layers with 
insulation tape over each layer. Ter- 
minate the finish of the winding at 
pin 1. 

The two primary windings are 
wound bifilar (ie, two wires at the 
same time), with one end of each wind- 
ing starting at pins 4 and 5 and finish- 
ing at pins 6 and 7, respectively. Wind 
on four turns, making sure that the 
two windings do not cross over each 
other. Note that there will not be suffi- 
cient room to cover the windings with 
insulation tape. These windings can 
be clearly seen in one of the photos 
accompanying this article. 

When the bobbin is completed, fit 
the core halves and the retaining clips. 

Toroid T2 is wound as detailed in 
the table on the circuit diagram (Fig.2). 
If you are making the 36W version, 
use 0.4mm enamelled copper wire. If 
you are making the 18W version, use 
0.25mm enamelled copper wire. Wind 
on the N1 winding, keeping the 
windings tightly packed toward one 
side of the toroid. The N2 and N3 
windings must be wound in the same 
direction as the N1 winding. 

With the transformers and inductors 
complete, assembly of the PC board 
can proceed. Before installing com- 
ponents, check the board for shorts or 
breaks in the tracks. Also check the 


holes for correct sizing for each c 
ponent. You will need 3mm holes 
the PC board mounting, transfor: 
T2 and for the heatsink mounting f 
Two 3mm holes are also required f: 
cable tie to hold down L1. 

Start the board assembly by ins 
ing all the PC stakes plus the four 2. 
fuse clips. This done, insert the res 
tors, links and diodes, followed 
the two ICs. Make sure that the dioc 
and ICs are correctly oriented befc 
soldering. The same comment appl: 
to the electrolytic capacitors. The S' 
(Diac1) can be installed either w 
around. 

Now install transformer T1 and i 
ductor L1 onto the PC board, taki 
care that pin 1 marked on the bobb: 
is oriented correctly. Transformer 1 
is mounted using a transistor moun 
ing bush together with a Nylon scre 
and nut. L1 is held in position using 
small plastic cable tie. 

Mosfets Q1 and Q2 are fitted wit 
small vertical heatsinks using machin 
screws and nuts. Apply a smear c 
heatsink compound to the mating su 
faces before screwing the Mosfet bod: 


Below: this close-up view shows how 
transformer T2 is secured to the PC 
board using a Nylon screw, a 
transistor insulating bush & a nut. 
Coil L1 at the other end of the board is 
secured using a plastic cable tie. Be 
sure to install Q3 & Q4 with their 
metal tabs adjacent to the edge of the 
board. 





e heatsink. Each heatsink is se- 
d using the integral mounting feet 
sh pass through the holes in the 
oard. When they are inserted into 
yoard, use a pair of pliers to twist 
‘eet and hence lock them into the 
‘d. This done, solder the Mosfet 
s to the copper pattern. Mosfets 
and Q4 can also be mounted at 
stage — they do not require heat- 
cS 
inally, fit the fuses into the fuse 
s and the board is complete. 


stallation 


Ve recommend that the PC board 
installed into the fluorescent bat- 
before testing, because the voltages 
veloped by the circuit are poten- 
lly lethal. 
Before installation, the existing bal- 
it, starter and terminal strip will 
ed to be removed from the fluores- 
nt batten. Now drill holes to accom- 
odate the PC board and drill out a 
ile for the cord grip grommet suit- 
le for the 12V lead entry. 
We mounted the board on top of a 
ece of blank PC board material to 
yver the copper tracks (any other 
isulating material would do), while 
ie hole for the starter was covered 
sing a piece of plastic and a metal 
lip. This will prevent direct contact 
rith the underside of the PC board 
irough the large cutouts in the batten 
ase and cover. The board mounts 
nto transistor mounting bushes, used 
iere as low profile spacers, and is 
ecured at six points with screws and 
iuts. 

Connect up a length of polarised 
win-lead to the 12V input and con- 
rect the wires from the tube ends to 
‘he PC board as shown on the wiring 
diagram. The negative terminal of the 
PC board is connected to chassis us- 
ing a short piece of hook-up wire sol- 
dered to a solder lug. 


Testing 


Once the PC board has been in- 
stalled in the batten, you are ready for 
testing. Insert a fluorescent tube into 
the fitting and apply power. The tube 
should initially glow with a bluish 
tinge for a half second or so and then 
come on with full brilliance. There 
should be no flicking during the start- 
up phase (as is the case with normal 
fluorescent lights) and there should 
be no discernible flicker at all once 
the tube is at full brilliance. 





If the inverter does not power up 
the fluorescent tube, switch off power 
immediately and check for faults. 
Check that all the components are 
located correctly and that the trans- 
formers and inductors are wound and 
oriented correctly. Transformer T2 
must be wound with correct phasing 
or the oscillator will not function. 

You can check that the DC-DC con- 
verter is functioning by measuring the 
voltage between theGND terminal and 
F2 fuseholder. It should be 340V DC. 
Use your multimeter set to read 
1000VDC and check that the multim- 


eter probes are in good condition be- 
fore making this measurement. The 
voltage is potentially lethal. | 

Further tests can be made using an 
oscilloscope. You must connect the 
oscilloscope probe earth connection 
to the GND terminal on the PC board. 
Keep your probe set on 10:1. You 
should be able to see the starting pulses 
applied to Q4, by measuring the wave- 
form at the drain (metal tab) of Q4 
when the tube is out of circuit. The 
oscillation should be observed at Q4’s 
drain when the tube is installed (see 
oscilloscope photographs). sc 
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~ Working within the customer’s budget 


With smaller sets, the cost of any repairs must 
be kept under control. My main story this 
month is a good demonstation of that & is also 
an excellent example of how a minor 
component can cause inconvenience. 


The story concerns a Hanimex col- 
our TV set, model CTV-10. It is a semi- 
portable type, with a 25cm screen, 
and is designed to operate from either 
240V AC or 12V DC (eg, from a car 
battery). And it is around this dual 
operation feature that the story re- 
volves. 

The owner had bought it when he 
retired, primarily for use in his cara- 
van on a round-Australia trip which 
lasted some 12 months. And, as can 
be imagined, the 12V system came in 
for a fair amount of use during that 
time. 

But shortly after returning home, 
he realised that the 12V system could 
no longer be used, although the set 
continued to perform perfectly well 
on 240V. Well, that wasn’t much of a 
bind; they were not planning any long 


spectrum 
Anailysis.. 


with an abundance of extra 
features and a reasonable price. 
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caravan trips in the future and, as 
long it functioned on the mains, it 
would suit their needs quite well. 

So that was how things went for the 
next 12 months or so. In fact, it would 
probably have continued along these 
lines indefinitely, if the set had not 
also failed on the mains. And that’s 
where I came in. 

The owner was a new customer and 
he set out the above history before 
asking the vital question, “Can you fix 
it?” I couldn’t be sure, of course. As I 
explained to him, it was a set I hadn’t 
seen before and I had no circuit or 
service manual. Hopefully, I could get 
data from Hanimex if necessary but, 
initially, | would simply look for what 
was obvious. 


Filthy lucre 


That was OK but then came the 
vital question of filthy lucre; how 


much was he prepared to spend on it? 


It was an important question because 
I didn’t know what I would find or 
what data or spare parts were avail- 
able. 

After some discussion, we settled 
on a figure of $100. If it looked like 
exceeding that figure, I would consult 
him first. 

And so he left it with me. On closer 
examination, I learned that the set 
was made in China. Later, when I 
delved into the innards, I wasn’t all 
that impressed with the construction 
in general. I’d seen worse but I’d seen 
better too. 

At amore basic level, I had to try to 
work out the power supply system 
and decide where to start looking. 
The only thing I felt reasonably sure 





about was that there were two sej 
rate faults, since the two failures h 
occurred at different times. _ 

As it turned out, the set was ba: 
cally a 12V device, with the additic 
of a 12V mains-driven power supp] 
The mains cord was fitted perm 
nently, while the 12V cord connecte 
to the set via a plug and socket a 
rangement. 

There was no switching involvec 
The 12V positive battery lead wer 
straight to the 12V rail derived fror 
the mains power supply. The voltag 
regulator IC isolated the 12V from th 
rest of the supply circuitry — quite a: 
elegant system. 

It was the plug and socket arrange 
ment connecting the 12V lead to the 
set that provided the first clue. It is < 
commonly used fitting, typically re 
ferred to as a DC power plug or DC 
jack — with matching socket. The plug 
which fits on the cable, is a female 
fitting, and the socket, normally chas- 
sis mounted, is the male version. 

When I tried to push the plug into 
the socket it wouldn’t fit properly. 
Closer examination revealed that the 
end of the plug had been damaged. 
The insulation between the inner and 
outer conductors was deformed, as 
was the end of the inner conductor. 

Thus alerted, I pulled the back off 
the set for a closer examination of the 
socket. And this was the real culprit. 
it had obviously been seriously over- 





AFTER SOME DISCUSSION, WE 
SETTLED ON A FIGURE OF $100... 


sated and was grossly deformed. I 
ibsequently measured the current 
ivolved and it varied from 2.25A to 
.5A over the range 12-13.8V. That’s 
retty solid for a miniature connector 
ke this, particularly as the set would 
ypically run for quite long periods. 

As a quick test, I patched a couple 
if leads into the circuit and connected 
hem to the 12V bench power supply. 
\nd the set sprang to life immedi- 
itely, with good sound and a first- 
slass picture. I gave it a quick check 
across all the channels and satisfied 
myself that there was nothing wrong 
with its operation. This clearly sug- 
gested that its failure to operate on 
240V must involve the power supply. 

In the meantime, what was to be 
done about the damaged connectors? 
The easy way out would be to simply 
replace them with new units of the 
same design. However, knowing that 
they appeared to be inadequate, at 
least on a long-term basis, should I try 
to fit something better? 

I mulled over this latter idea at some 
length and was eventually forced to 
the conclusion that, desirable though 
it might be in theory, it was not physi- 
cally practical. It would have meant 
hacking into the chassis in an awk- 
ward spot, could not have been done 
neatly, and would have only added to 
the cost. I even discussed the problem 
with the owner and he agreed that it 


was unlikely that the 12V system 
would get much use from now on. 

So I took the easy way out. But why 
wasn’t the set designed to take an 
adequate plug and socket — even if it 
cost a fraction more? 


The supply fault 


Putting such questions aside, I now 

had to find the fault in the mains 
supply. It was a simple circuit, con- 
sisting of a power transformer deliv- 
ering around 16V, a bridge rectifier, a 
3-terminal voltage regulator and a fil- 
ter capacitor. 
_ It didn’t take long to pinpoint the 
culprit — the transformer primary was 
open circuit. It was a simple job to 
remove the transformer and, when I 
did, it revealed a small sticker saying, 
“Internal Thermal Fuse”. So my guess 
is that it was this that had failed but 
for what reason we will never know. 
In any case, the transformer was a 
write-off. 

So where to from here? There were 
two points to be clarified: (1) the avail- 
ability of a replacement and (2) the 
cost. This latter point was most im- 
portant. Transformers are not cheap 
and I could see that, with labour costs, 
the $100 limit might be exceeded. 

So it was back to the customer. I 
had to be honest and point out that, 
depending on the best transformer 


deal I could swing, the job might cost 


up to $150. Was he prepared 
to go that far? He wasn’t too 
keen at first but I pointed 
out that we knew the set 
itself was OK, performed 
well, and that to replace it, 
would probably set him 
back $300 to $350. So, after 
some hesitation, he agreed. 

So began the search for 
the best transformer deal. 
My first choice was a Sam- 
sung unit I had on hand. It 
was electrically suitable, 
was fitted with a magnetic 
shield similar to the origi- 
nal, and looked as though it 
would fit physically. And, 
most importantly, it only 
cost me $36, including tax. 
At that price, I could do the 
job well under the limit. 

But alas for my clever 
thought; it was just margin- 
ally too large and there was 
no way I could fit it. So the 
next step was a Call to the 
Hanimex spare parts department. It 
was a good news/bad news situation. 
Yes, they could supply a transformer 
ex-stock but the price was $73 plus 
tax, or about $95. Pack and post would 
add another $6, giving a total of about 
$100. I said “Ouch” under my breath 
and thanked them for their help. 

That simply was not a proposition. 
Even without any mark-up on the 
transformer, labour costs — including 
the work done on the 12V system — 
would put the total above the agreed 
figure. And I couldn’t justify pushing 
the limit any higher. I had to find a 
better way. 


Substitute transformer 


A colleague dropped in for a chat 
around this time and I filled him in on 
the problem, displaying the faulty 
transformer. His reaction was imme- 
diate: “Have a look at an old Akai 
video recorder, a VS-3 or VS-4. They 
had a transformer with a number of 
windings on it and it might just fit.” 

Being thus reminded, I realised that 
he could be right and that I might just 
have one. So it was out to the junk 
room where we scrabbled through the 
discards and, sure enough, there was 
a junked VS-3. So it was back to the 
bench and out came the transformer. 

And it looked quite promising, be- 
ing of a shape and size which would 
clearly fit. All that remained was to 
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sort out the secondary windings and, 
hopefully, find one that would suit. 
The primary winding was easily iden- 
tified, so the quickest way was to fit a 
power cord and plug it into the mains. 
Unfortunately this proved to be an- 
other setback. At switch-on there was 
a protesting splat and a puff of smoke; 
storage had apparently not been kind 
to this device and it was write off. 
But the exercise had not been com- 
pletely wasted. My colleague had 
started a useful train of thought and I 
remembered another Akai video re- 
corder in the junk room, this time a 
VS-112 which is a much later model. 
And again, the transformer looked 
very promising. It was smaller that 
the VS-3 unit and should fit easily. 
In fact, when I pulled it out and 
tried it in position, I realised that I 


OW’ 
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could bolt it directly into place; a real 
win. So another mains test was set up. 
And it didn’t go splat this time. More 
importantly, it had three secondary 
windings, one at 30V and two at 16V, 
the latter being the more useful value. 

Initially, I sat the transformer on 
the bench and patched one of the 16V 
windings into the circuit for a trial 
run. And it worked but with one res- 
ervation; the DC voltage out was barely 
holding its value. I plugged it into the 
Variac and reduced the input voltage 
slightly. Sure enough the picture 
started to bend and pull. In short, 
there was not quite enough voltage at 
the regulator input to cope with line 
voltage variations. 

The 16V AC should have been 
enough but I sensed that the winding 
was a rather light one and that the 
load of the set was pulling it down. 
The logical reaction was to con- 
nect both 16V windings in paral- 

lel — suitably phased of course — 
and that solved that problem. 

And an hour’s bench test con- 

firmed that the transformer was 

running quite cool. 

But we weren’t out of the 
woods yet. The transformer 
had no magnetic shield and, 
while it worked fine when sit- 

ting on the bench, I was wor- 
\' ried that it could cause trou- 
| ble when mounted in the set. 

So the next step was to 
mount it in the set, wire it 
neatly in the final form, and 
hope. Well, we won. There 

wasn't the slightest hint of 
interference from the trans- 
former, even when 
checked on blank red, 
green and blue rasters. | 





rm THE TRANSFORMER LOOKED Quite 
PROMISING, BEING OF A SHAPE AND 
SIZE WHICH WOULD CLEARLY F\Tove 
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gave the set a soak test on a daily | 
for about a week before finally d 
ering it to the customer. 

So what did it all cost? I chai 
him $125. Yes, I know, the transfor 
didn’t cost me anything — well nc 
hard cash — but it did cost me a Ic 
time, taking into account the prob 
with the first unit. So I reckone 
was a fair price. The customer thou 
so too; he was delighted. 


A day in the life ... 


And now, for a change of scen 
and a change of pace — here are so 
short stories from my colleague J. 
across Bass Strait. He has sent mi 
number of such items and I am - 
cluding as many as space will perr. 
this time around. More next time. Ov 
to you, J. L. 

The stories selected for this cc 
umn are usually about unusual faul 
or about common faults that requi 
some kind of mental gymnastics 
resolve. 

The simple faults, like replacing 
shorted chopper transistor and tk 
resulting blown fuse, never seem 1 
make these pages. Yet they constitut 
99% of all jobs passing through th 
average serviceman’s workshop. 

There are times when I have a lon 
run of routine tasks that provide n 
inspiration for Serviceman stories ani 
I’m left bereft of any material to writ 
about. So, at the suggestion of thi 
Editor, I have decided to put togethe 
a list of common but interesting faults 

One that I have just finished was ar 
AWA video recorder, an AV47. It came 
in with the complaint that it “would 
not play through the TV set”. This 
was a rather ambiguous statement, 
since it could mean that it would not 
feed playback signals to the TV set, or 
it could mean that it would not pass 
off-air signals as well. 

The only thing to do in a case like 
this is to set the machine up and oper- 
ate it in the way an average owner 
might drive it. This is not as easy as it 
seems, since a technician usually 
knows what the “TV/VCR” switch and 
other controls mean and would be 
expected to put them in the correct 
position. 

To operate a VCR in “average citi- 
zen” mode means that the service- 
man has to try to forget everything he 
has ever learned about these devices. 
Then, with any luck, he will hit on the - 
same problem as the customer did 





is close-up view shows the heat-damaged DC plug & socket from the 


nimex CTV-10 12V supply system. 


d be able to diagnose the fault 
‘aight away. 

In this case, I was lucky. I con- 
»cted the machine to the bench moni- 
r and tuned one to the other. The 
f-air picture was decidedly snowy 
id the off-tape picture was also ex- 
emely poor. It was snowy, had no 
slour and often rolled. 

I recorded a few minutes of pro- 
ram material and then played it back 
n another machine. The results 
eemed to be reasonable but I did 
letect some snowy scenes. It was not 
vhat I would have called a prime 
juality picture. 


3ooster/modulator unit 


A glance at the circuit diagram in 
he service manual showed that both 
‘he antenna booster and the output 
modulator were contained in a single 
unit. I had a horrible suspicion that 
this was the source of the trouble. 

By attaching a test tuner I was able 
to determine that the output of the 
booster was far from up to scratch. In 
fact, there was far less signal coming 
out of the booster than there was go- 
ing into it. 

Similarly, I was able to feed a good 
video signal into the modulator part 
of the unit and found the output to be 
far less than one would have expected. 
There is no circuit diagram published 
for the booster/modulator unit but I 
would hazard a guess that some part 
of the supply rail to the chips inside 
the unit had failed. 

Unfortunately, there is no way to 
repair these devices so I had to place 


an order for anew one from Mitsubishi 


AWA. It wasn’t cheap but the new 
unit cured all the problems and so the 
customer is satisfied with the result, 
if not really happy about the cost. 
The next job was a Sharp VC-8300X 
VCR, one of the first of Sharp’s front 


loading models. The problem here was 
that the machine would load and be- 
gin to play but then shut down before 
it showed any sign of a picture. 

I took the cover off the machine and 
tried again:to play a tape. The cause of 
the trouble was immediately appar- 
ent. The drum was not rotating. 

The drum motor in this machine is 
not one of those modern direct drive 
types. It consists of a very conven- 
tional brush type motor, driving the 
drum by means of a wide flat belt. 

It didn’t take long to discover that 
the motor was being provided with a 
healthy drive voltage yet showed no 
signs of life. I disconnected the leads 
from the motor and tested it for con- 
tinuity. There was none. 

The VC-8300X is a very old ma- 
chine and probably not worth all that 
much. I checked with the owner to 
see if he was prepared to pay some- 
thing like $80 for a new motor. He 
wasn’t, so we decided that the ma- 
chine would probably have to be 
junked. 

But before taking that step, I en- 
quired among some of my colleagues 
who have a stock of junk sets in their 
store rooms. One of them did have an 
8300 and it had a seemingly good 
motor on the deck. We struck a quick 
deal and I took the motor off the wreck. 

I had the motor fitted and the ma- 
chine up and running just 15 minutes 
after my return to the workshop. The 
owner was quite happy to have a 
secondhand motor fitted to his ma- 
chine. The alternative would have 
been very much more expensive.. 

(I later found that one of the brush 
springs in the original motor had been 
bent slightly, thus holding the brush 
away from the commutator. I might 
have been able to repair it but as I had 
already fitted the replacement there 
was no point). 


AUSTRALIAN MADE TV 
TEST EQUIPMENT 
12 Months Warranty on Parts & Labour 


HIGH- 
VOLTAGE 
PROBE 


Built-in meter 

reads positive 

or negative 0-50kV. For checking EHT & 
focus as well as many other high tension 
voltages. $120.00 + $5.00 p&p 


Great for computer moni- 

tors. Strong magnetic: 

Hoe field. Double insulated, 

momentary switch operation. Demagnet- 

ises colour picture tubes, colour computer 

monitors, poker machines & amusement 
machines. $85.00 + a a p&p 

Vinee TV, VCR oe 


= 
—7.7_,JUNER ene 
FA IN ©& 
From $22. Repair or exchange plus p&p 


Cheque, Money Order, Visa, 
Bankcard or Mastercard 


Phone for free 
v. TUNERS product list 
216 Canterbury Rd, Revesby, 
NSW 2212, Australia. 


Phone (02) 774 1154 Fax (02) 774 1154 





The next job involved another me- 
chanical problem, this time in a Sharp 
cassette deck. I plugged in a set of 
headphones, dropped my test cassette 
into the deck and pressed play. The 
sound in the phones was hardly rec- 
ognisable. It was suffering from the 
most hideous warble I have ever heard. 

When I looked inside the cassette 
well, my eye was immediately caught 
by a large dollop of black gloop on the 
capstan shaft. In fact, it turned out to 
be a part of the pinch roller. What had 
happened was that the roller rubber 
had perished and become very soft 
and sticky. Part of it had torn off and 
stuck to the capstan. 

The job was relatively easy to fix. I 
first had to work out how to remove 
the pinch roller arm before I could 
remove the roller spindle. After that, I 
had to find out if I could get a proper 
replacement. In the event, I found an 
alternative in a junked deck so once 
again the customer scored a quick fix 
at a reasonable price. 

Thank you J. L. I like the idea of 
dealing with the more mundane, day- 
to-day, bread-and-butter jobs; it helps 
strike a balance. More next time. SC 
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AUSTRALIA’S LARGEST RANGE OF PRE BUILT MODULES 


REGULATED POWER SUPPLIES 


ITEM # DESCRIPTION PRICE S0402 312 Digital Panel Meter 
$0001 0-50V 3a Precision PSU with short CKT break S0403  Bar/Dot Audio Lever Display 
& over load protector 49.00 S0404 312LED Digital Panel Meter with hold 
$0002 0-15V 5A Regulated DC Power Supply Unit 45.00 
S0003 0-25V 10A Professional High Efficiency Regulated 
$0004 oe ne DC P. Supply Unit ae ASSEMBLED KITS — AMPLIFIERS 
he one SURRY ITEM # DESCRIPTION P 
$0005 cee Meier Regulated PSU with full 134.99 $0301 Stereo Pre-amplifier with magnetic mic. amplifier 
; S0302 Speaker protector stereo 
$0010 oe pitied! Duty Regulated PSU with 159.95 S0303 35W pure class a main power amplifier mono | 
: S0304 Dynamic noise reduction system , 
Soot 6.5V to 18Vi 20A DC Regulated PSU 189.00 S0306 80W + 80W pure DC stereo power amplifier IK 
S0103 High Efficiency Fluorescent light driver 32.00 S0307 NF-CR 8I-FET Pre-amplifier 
| (with 3-way tone control) E 
ASSEMBLED KITS — GENERAL CIRCUITS ae ad 
$0201 High Precision sound control switch 1995 $0309 60W + 60W OCL DC pre-main & stereo amplifier 11 
$0202 Sound or touch switch control 24.00 $0310 100W dynamic class a main power amplifier mono 9 
$0203 Infrared Remote Control Unit . 49.00 $0313 100W fully symmetrical class a power amplifier mono 9 
S0204 Multipurpose melody generator ‘A’ (8-melodies) 17.00 $0327 20W PA amplifer 3 
S0205 Multipurpose melody generator ‘B’ (8-melodies) 1700 $0328 4OW walkman booster ‘ 
S0206 Multipurpose melody generator ‘C’ (10-melodies) 19.00 §0329 120W mosfet power amplifier 20! 
$0212 Superior Electronic Roulette 3750 $0331 300W HQ Power Amplifier 206 
$0213 Light Activated Switch 13.50 $9333 1W Mini Mono Amplifier 42 
$0214 Multifunctional control relay 15.50 §9334 6W Mini Mono Amplifer 1¢ 
$0215 Digital voice recorder 79.00 $0335 12W Stereo Power Amplifier 37 
S0336 30W Amp with Tone Control and Mic. Input 42 
$0337 30 + 30W High Quality Stereo Amplifier 77 
ASSEMBLED KITS — DIGITAL PANEL METER S0338 40W PA Amplifier with 3-way Tone Control 58 
S0339 40 + 40W OCL Power Booster 59. 
$0405 Multifunctional LED 312 Digital Panel Meter 69.95 $0340 140W Modified Class A Main Power Amplifier 169. 
S0406 41% High precision Digital Panel Meter 89.95 S0341 100 + 100W Class A DC Stereo Pre-main Amplifier 199. 
$0407 = 4" High precision Digital Panel Meter with ABS case 99.95 S0342 120W/250W Mosfet Mono Power Amplifier 228. 
$0408 3% LCD multifunctional Digital Panel Meter with hold 67.00 S0343 300W Mosfet Hi-fi Mono Power Amplifier 299, 


— 120W Public Address A ec 
~ 100W Amp Module = 59, a "800 - 
4  150W Amp Modul a saps. ~ 6750 25% 


1 Plus n many MOF... / 





























300 WATT MOSFET AUDIO POWER A TOTAL MIRROR-IMAGED, FULLY +/- 0-50V 6A REGULATED PSU 


AMPLIFIER COMPLEMENTARY, 250W RMS, MOSFET $0010 +$159.95 
cent developments in high fidelity sound reproduction AUDIO POWER AMPLIFIER 
items have occurred which place stringent demands on Power Outputs: 120 Watts (RMS) into 4 Ohms, +/- 50V/6A DC Power Supply 
: power amplifier. Discriminating listeners have 80 Watts (RMS) into 8 Ohms, 
icerned subtle differences between solid state and When 33V + 33V AC, 220W power 


cuum equipment and most of them seem to prefer the 


transformer is used. 
cuum tube sound. Moreover, the demand for ever higher ; 
tput power has increased steadily. 250 Watts (RMS) into 4 Ohms, 


5A RMS Regulated output per Rail 


iere iS now available the power MOSFET transistor which 150 Watts (RMS) into 8 Ohms, O/P Per Rail 

in provide extremely high output power together with the ebb 42vV + 42V - SOOW power 

‘tues of vacuum tube sound. However, in order to attain ransformer is used. ; “~ a 

e high performance of which these devices are capable Frequency Response: 3Hz — 22,000Hz (+0.8dB) Output voltage: +-0-50V DC (+ 0-35V 


5A RMS Regulated) 


quires careful circuit design. 

ne acoustic fidelity laboratory design engineers have , + Gonsitiviiv: 4 Volk For full catecouibut 
ynducted extensive design and test activity in order to nput sensitivity: 1 Volt input for full rated-output, : a a! 
roduce a superb product for the do it yourself audio at 1kHz, into 47K Ohms. Current: 2A, +2A=4A, +2+2=6A 
nthusiast. With a reasonable amount of care taken in its Load Impedance: 4-16 Ohms 


Total Harmonic Distortion: Less than 0.03% 


onstruction, an amplifier rivalling the top of the line i . imi 
quipment may be realised at an extremely modest cost. Power Requirements: 33V + 33V AC, 220W Overload Indicator: Current Limit 
specifications: (Each channel) or Sharp cut out 
> 
ower Output: 300W into 4 Ohms (0.1% THD) ro aa a. 
200W into 8 Ohms (0.02% THD) (Each c Output reset turn the selector to current limit 
Frequency Response: 10 Hz - 20 KHz +46VDC, 4A, +60V DC 6A point 
Total Harmonic Distortion Less than 0.03% (Each channel) ; 
Input Sensitivity and impedance at (the a/m DC Voltages were 
1 KHz, 1V 47 KOhms measured at empty load) I/P Transformer: | 30-35Vx2 15A 500VA 


Load Impedance: 4 - 16 Ohms . , ; 
Power Requirements: +55 to +65V DC 8A Dimensions: 205 (W) x 60 (H) x 165 (D) mm 


(Each Channel) Weights: 2.64lbs (1.2kg) Recommended:  30+30V/500VA (TO262) 


Dimensions: 287 x 205 x 60 mm Recommended Transformers: 


Weights: 4.62 Ibs (2.1 k 
Recommended a eae 45V + 45V, aye a Viyacteon 
Many pple co eh Krome es cay ai nee st | 482-434 Kent Street, 

| some of this e will ite har tone iaat 1 transforme sydney NSW 2000. 

. dow ee solation transformers m : mere | Phone: Ben! 267 4819. 
MAIL ORDERS WELCOME: 
CHEQUE, MONEY ORDER, 
AMERICAN EXPRESS, 
BANKCARD, MASTERCARD 


AND VISA. 

POSTAL CHARGE 

oe. $4.50 $51-$100........ $7.00 
ioaawe Over $100......$10.00 


3 























Phone or write to us for a copy of your 
price list. Shop hours Mon-Fri 9-6. 
Sat 9-4. All prices include sales tax. 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 





Low-cost controller 
for model trains 


Here is yet another train controller 
circuit. What’s so special about this 
one? Well, it provides smooth control 
to give a realistic effect and the parts 
are cheap and readily available. 

The speed of the train is governed 
by the amount of current fed to it 
through SCR2. This in turn depends 
on SCR2’s gate current, as determined 
by 5kQ slider pot VR1. 

Built into the circuit is an auto- 
matic trip which shuts down the cur- 
rent supply to the locomotive in the 
event of more current being demand- 
ed than is reasonable (eg, if there is a 
short circuit across the rails). This 
feature is based on the 1.8Q “trip” 
resistor at the bottom of the circuit. It 
works as follows. 

When the voltage developed across 
the trip resistor reaches a predeter- 
mined value, SCR1 turns on and de- 
prives SCR2 of its gate current during 
successive positive mains half cycles. 
As a result, SCR2 turns off and cuts 
the supply to the locomotive. This 
removes the current via the 1.8Q sens- 
ing resistor and thus SCR1 turns off 


6/12V gel cell 


charger 


This circuit will charge a 6V or 
12V gel battery at constant voltage 
from a DC plugpack supply. It’s 
based on an LM317 variable volt- 
age regulator which has an inbuilt 
current limit of over 1A. Because 
few plugpacks can supply this cur- 
rent without cooking, a current lim- 
iting circuit based on Q1, Q2, R1 
and R2 has been added. 

R1 sets the maximum current 
according to the formula R1 = Vpr/ 
Imax; eg, fora 500mA plugpack, R1 
= 0.6/0.5 = 1.2Q. If the load at- 
tempts to draw more than Imax, Q1 
turns on and thus Q2 also turns on 
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readers are welcome and will be paid for at standard rates. 


2x1N4004 


D3 
1N4004 


and allows SCR2 to turn on again. 
Hence, if the short circuit or overload 
is maintained, the circuit will oscil- 
late between the on and off condi- 
tions. If you want to operate two trains 
at the same time, simply switch a 
second 1.8Q resistor in parallel with 
the existing resistor. 

Switch S1 reverses the polarity of 
the supply to the track, to provide 
reversing. To prevent derailments, this 
switch should be operated only after 
the locomotive has been brought to 
a complete standstill. Incidentally, 







TO 
TRACKS 


watch out for the base configuratio1 
ofthe C103Y1 (SCR1), as some of then 
apparently left the factory with thei 
cathode and anode leads transposed - 
you have been warned! 

Finally, don’t forget to put a dab of 
CRC contact cleaner on the electrical 
connections of your train (wheels, 
motor armature, etc), as no amount of 
electronic wizardry will make a 
“Jerky” train run smoothly if the con- 
tacts are dirty. 

B. McTighe, 

Minto, NSW. ($25) 





and pulls the ADJ pin of the LM317 
towards ground potential. This re- 
duces the output voltage from the 
LM317 until the load draws no more 
than Imax. D1 prevents the battery 
from discharging through the 
charger when turned off. 


To adjust the unit, connect a 100Q 
SW resistor between the output and 
ground, switch on and set VR1 to 
give the desired output voltage (ei- 
ther 13.8V or 6.9V). 

E. Kochnieff, 

Lutwyche, Qld. ($15) 





ish 


‘ter 


ais photo- 
hic flash- 
er meas- 
; the light 
dent upon 
ibject, does 
require a 39k 

c cable and 

1 accumu- 

2 the result 

nultiple flashes. It has an extremely 

ig retention period and will cost 

t a fraction of the price of a com- 

rcial unit. 

The light is picked up by a BPW21 

icon photocell. Resistor R1 is cho- 

n so that, in ambient light condi- 
ms, it does not develop across it the 
2V necessary to charge the 0.47uF 
»lyester capacitor via the base-col- 
ctor junction of transistors Q1 and 
2. Qi and Q2 are used as diodes 
ith extremely low leakage — their 
mitters are not connected. 

When the flash is triggered, the volt- 
ge across R1 exceeds 1.2V and most 
f the current through the BPW21 
harges the 0.47uF capacitor via Q1 


ZD1 


+ 
2200 » 6.5V 





3302 






Q3 
2N5 






2xBC549 Q2 


0.47 
POLYESTER 


and Q2. This capacitor is charged in 
proportion to the flash duration and 
intensity, and the resulting voltage 
across it applied to the gate of FET Q3. 


Q3 in turn drives a 100UA meter 


movement via a 9.1kQ resistor. Be- 
cause the gate of the FET represents a 
high impedance, the meter reading 
will be unchanged over several hours. 
The meter is reset by discharging the 
0.47uF capacitor via a 1kQ resistor 
and S1b (ie, by switching the unit off). 


This means that the unit must be 
switched off and then on again before 
each new reading, unless a cumula- 
tive reading is required. VR1 and the 
1.5V battery are used to zero the meter 
before a reading is taken (ie, when the 







0.47uF capacitor is discharged). 


The meter covers the range from f/2 


to f/16 at 100 ASA film speed over 
two ranges. To calibrate the unit, first 
adjust VR2 so that the meter reads f/ 
11 at centre scale on the high range, 
using a flash on manual set to give 
f/11 at the distance to the photocell. 
By changing the distance between the 
flash and the photocell, the rest of the 
meter can be calibrated. 


Finally, the BPW21 photocell was 
obtained from RS Components (stock 
no. 303-719), phone (02) 669 3666. 
The same part is also listed in the 
Farnell catalog (order code BPW21R), 
phone (02) 645 8888. | 

V. Erdstein, Highett, Vic. ($20) 





Power supply 
pre-regulator circuit 


This power supply pre-regulator 
circuit is designed to reduce the power 
dissipation in the main regulator. It 
does this by automatically switching 
between a 2-diode centre-tap full wave 
rectifier for low output voltages and a 
4-diode bridge arrangement for higher 
output voltages. 

If Vour is kept below 48V, pin 3 of 
IC3 is below pin 2 and thus pin 6 is 
low and optocouplers IC1 and IC2 are 
off. This effectively produces a cen- 
tre-tapped full-wave rectifier circuit, 
with current passing only through D1, 
D2 and D3. 

If, on the other hand, Vout is in- 
creased to greater than 48V, pin 6 of 
IC3 goes high and IC1 and IC2 fire 
SCR1 and SCR2 via diodes D4 and D5. 
This now effectively produces a 4- 
diode bridge rectifier, thereby dou- 
bling the input to the main regulator 
circuit. 

IC1 and IC2 minimise the surge cur- 
rent into the 1000uF capacitor by fir- 
ing SCR1 and SCR2 at the zero cross- 
ing point, while D4 and D5 prevent 





240VAC 


reverse polarity voltages from appear- 
ing across their gate-cathode junctions. 
Note that the pre-regulator reverts to a 
2-diode full-wave configuration if a 





D4 
1N4002 


+5V 





15k 






ADJUSTABLE 
REGULATOR 





short circuit occurs across the output 
when running Vout above 48V, thus 
reducing the dissipation. 

G. Freeman, Nairne, SA. ($20) 
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How to prevent damage to R/C 
transmitters & receivers 


This month, we will look at some of the 
problems associated with maintaining the 
modern R/C receiver &, in particular, how to 
minimise damage when a crash occurs. Also, 
there is some very practical advice on how to 
avoid serious damage to the transmitter. 


Before moving on to receivers with 
their problems of high “G” forces to- 
gether with dust and water ingress, I 
feel I should round off the transmitter 
articles with a bit of friendly advice. I 
said transmitters usually have a long 
and placid life but I should qualify 
that. lam reminded ofa few incidents 
concerning transmitters, from my serv- 
icing experience. 

I once had a very irate customer in 
Melbourne return a valve transmitter 


it was just 25mm thick. What’s more, 
the valve was on the inside of the case 
when it left us and now the tip of the 
valve was sticking out of the front of 
the case. Add to this the fact that all of 
the control levers and switches were 
laying flat on the front of the case 
instead of sticking up in the air as is 
normal and I just knew that some- 
thing was not normal. 

My first thought was in keeping 
with the serviceman’s mentality that 


Lost transmitters are not uncommon & they 
are also stolen occasionally. Another common 
threat to transmitters is being left on the roof 
of a car & falling off during the trip home. 


(tuned reed) that I had just serviced 
and it was not working well at all. I 
can assure you, that on this occasion 
the set was working perfectly when it 
left our service department (I can hear 
mutterings about that’s what they all 
say) and when I opened the package, 
even I could tell that the transmitter 
was not at all well. 

For one thing, when it left us the 
transmitter was 100mm thick and now 
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the customer had been fiddling again 
and trying me on. As it turned out, the 
package had fallen off the trolley at 
the airport and had been run over by a 
truck. I apologised mentally to my 
customer. 

Another threat to the well-being of 
the transmitter, in this instance the 
plastic case of a transmitter, is leaving 
it in direct sunlight in a car; particu- 


larly if they are left on the back shelf. | 





The temperatures in a locked car 
summer are quite high and I ha 
seen a few melted transmitter cases 

Lost transmitters are not uncor 
mon, being put down somewhere ar 
forgotten. Stolen transmitters rai: 
their ugly heads on the odd occasio1 
although rarely on a flying field. 
must say that I have never heard 
stealing on a model field and there ; 
valuable stuff lying about all over th 
place. Garage thefts seem to be th 
most common. One very commo) 
threat to transmitters is being left 01 
the roof of a car and falling off durin; 
the trip home. 


Irate wives 


By far the greatest threat to the well- 
being of transmitters however is irate 
wives and girl friends. Do not laugh, 
for there is nothing more vengeful 
than a woman scorned. Male modell- 
ers Can get very carried away with 
their second love and wives, waiting 
hopefully in bed until two or three in 
the morning before falling asleep, tend 
to be a bit dirty in the morning. 

Now the most obvious object for 
revenge is the transmitter. The scorned 
woman sees her lover fondling this 
object of passion and often exacts a 
terrible reprisal. Beatings with a ham- 
mer are not uncommon. Trips out of a 
second floor (bedroom?) window are 
not unknown. Immersion in a hot, 
soapy bath has been encountered. So 
rounding up on the care and protec- 
tion of the transmitter, if you are male 
and must indulge in foolish, insensi- 
tive and very dangerous behaviour, 
lock your transmitter away in a safe 
place. 

In case you think I am joking about 
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HEAVY 
OBJECT 
MOVING 
FORWARD 






BENDING STRESS 
ON VERTICAL 
COMPONENTS 


.1: during a crash, sharp objects at the front of the aircraft can piece 
nerable components such as receiver PC boards & fuel tanks, while heavy 
ects towards the rear fly forwards to cause further damage. 


> foregoing, my own wife, on one 

casion, exhibited such a reaction 

er a particularly insensitive period 
frantic model building. This was 

Lite early in our marriage and I came 

one morning after a long building 

‘ssion to find my wife asleep in the 
yare room and one of my model fuse- 
ges tucked into bed in her place. I 
ot the message. 

However, let’s get back to receivers. 
‘he modern receiver is a very reliable. 
nd robust unit. It has to be if it is to 
urvive what modern modellers sub- 
act it to. With some model aircraft 
1ow capable of 200+ km/h, a crash 
san be devastating, with “G” forces 
neasured in the 100s. 

Statistically, the most usual cause 
of failure in a receiver is crash dam- 

age. Even here, it is usually some- 
thing sharp piercing the receiver case 


which causes the actual damage. Thus. 


there is much that can be done to help 
the receiver survive even a high speed 
impact. 


Avoid crashes 


Rule one is to avoid crashes like the 
plague. This sounds like a ridiculous 
statement but you would be surprised 
how many flyers deliberately ignore 
this rule, largely out of impatience, 
but often out of a complete lack of 
understanding of the concept of pre- 
ventative care. 

Therefore let us examine each as- 
pect in turn. Firstly, why is it impor- 
tant to avoid crashes? Quite apart from 
the obvious cost involved in a crashed 
model, and this can run into many 
hundreds or even thousands of dol- 
lars, there are other factors involved, 
some technical, some psychological. 

To begin, learning to fly a model 
aircraft is a difficult and time con- 


suming process. The ultimate success 
depends upon a large range of factors, 
which include aptitude, attitude, eye- 
sight and hearing. However, for most 
people the key factor is six consecu- 
tive weekends (or flying sessions). 

This is the prime reason for begin- 
rers to avoid crashing, as a crash will 
break the consecutive training sessions 
whilst repairs are in progress. During 
this time, what has been learned will 
be forgotten and the process of learn- 
ing in this way can stretch out to 
several years (assuming that the mod- 
eller hasn’t given up in disgust). So 
keep that impatience in check and if 
you are learning, always have a spare 
model so that continuity can be main- 
tained. 

For those who have already learned 
to fly, the break whilst repairing the 
model is not so serious, except psy- 
chologically. The important point is 
that during a crash, components can 
be stressed to close to the point of 
failure. This is particularly true of 
components such as crystals and IF 
coils which are not restrained inside 
their cans. 

Here we move to point two, the 
reason for the rule. Even a thorough 
check by a competent serviceman may 
miss these stressed components. En- 
gine vibration and high “G” manoeu- 
vres can then cause these stressed 
components to let go in flight, result- 
ing in another crash and even more 
stressed components. This spiral of 
crash, stressed components, and crash 
again is devastating to model builders 
and is the prime cause of many leav- 
ing the hobby. So when I see a flyer 
adopt a “she’ll be right” attitude and 
launch an obviously sick model, I am 
horrified, for in my mind’s eye I see a 
chain of events which may ultimately 


TRANSFORMERS 


¢ TOROIDAL 
-«¢ CONVENTIONAL 
¢ POWER- OUTPUT 
¢ CURRENT 
¢ INVERTER 
¢- PLUGPACKS 
¢- CHOKES 


STOCK RANGE TOROIDALS 
BEST PRICES 
APPROVED TO AS 3108-1990 
_ SPECIALS DESIGNED & MADE 
15VA TO 7.5kVA 


Tortech Pty Ltd @@@ 


24/31 Wentworth St, Greenacre 2190 
Phone (02) 642 6003 Fax (02) 642 6127 





ELECTRONICS 
APOLOGY 


We apologise that in the 
October issue of Silicon 
Chip the Yaesu FRG 100 
receiver was incorrectly 
priced at $999. 

The correct price is" 
$1199, an increase forced 
upon us by exchange rate 
fluctuations. 


We apologise for any 
inconvenience to 
customers. 
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RECEIVER 


Fig.2: crash damage to the receiver can be minimised by mounting it against a 
bulkhead with the PC board at right angles to the direction of flight. The 
components should be on the side facing away from the direction of travel 


cause that modeller to leave the hobby. 

Now we move on to the all-impor- 
tant aspects: prevention of the crash 
and prevention of damage in those 
crashes that cannot be prevented. 

In this section, most of the empha- 
sis will be on aircraft, for these are the 
most difficult models in which to ap- 
ply preventative measures. 


Preventative maintenance 


The success of all aspects of avia- 
tion has grown largely out of the con- 
cept of preventative maintenance and 
crash investigation. You cannot stop 
and pull an aeroplane over to the side 
of the sky. Thus, you must work to see 
that all possible avenues for error are 
eliminated. You must work to ensure 
that the pilot is able to get the thing 


By far the most important and ef- 
fective aspect of prevention is in the 
installation of the radio gear. The main 
point to keep in mind is what sort of 
forces are involved in a crash. Fig.1 
shows some aspects of these forces. 
Note that the there are three major 
components of destruction to keep in 
mind. These are as follows: 

(1) Sharp objects in the front of the 
model. Due to inertia, all components 
will continue to move forward and 
thus will meet with considerable force 
any sharp object situated in the front. 
Things such as engine mounting 
beams and long bolts on nosewheel 
brackets are particularly destructive. 
They can pierce fuel tanks, battery 
packs and receivers and cause irrepa- 
rable damage. 


“Engine mounting beams & long bolts on 
nosewheel brackets are particularly destruc- 
tive. They can pierce fuel tanks, battery packs 
& receivers & cause irreparable damage”. 


safely on the ground if something does 
go wrong and finally investigate the 
crashes that do occur to find out what 
went wrong and close the loop in 
further preventative measures. 

The successful model flyer adopts 
exactly the same routine. It is no acci- 
dent that some modellers are forever 
crashing, while some fly the same old 
model year after year. Without labour- 
ing the point then, prevention begins 
in the building process. Great care 
should be taken to ensure that the 
airframe is sound in construction and 
true in alignment. The choice of air- 
craft should be appropriate, so avoid 
the 4-engine super scale bomber or 
the 200km/h pylon racer as your first 
model. 
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(2) Heavy components behind frag- 
ile components. At times, it is useful 
to mount the battery pack at the rear 
as a means of balancing the model. 
But remember that this will fly through 
the fuselage like a bullet in a crash. 
Any receiver or servos in its path are 
going to be subject to a hammering 
when they meet this panjandrum. 

(3) Bending stresses. Components 
standing at right angles to the line of 
flight will be subject to bending 
stresses and thus fracture or snap off 
completely in a crash. Receivers are 
very prone to this sort of problem. 


Minimising the damage 
Now let us examine ways to mini- 
mise this damage. Engine bearers these 


days are a little passe, as the r 
mount has largely superseded tl 
They are still used by some mode 
to spread the engine weight anc 
bration back into the fuselage. A gi 
solid beam mount is still one of 
most effective ways of dissipating 
gine vibration. 

If you do use beams, make s 
there is a 2.5mm plywood bulkh 
butted against the beam ends. Cut 
all the nosewheel mounting bolts fli 
with the nuts. Finally, check for ¢ 
other protruding and sharp objects 
front of the receiver and servos. Lig 
weight covers are often sufficient 
deflect flying receivers. 

There is little that can be done abc 
heavy objects behind fragile ones. T 
best fix is to try to avoid this situatic 
ensure they are mounted firmly a1 
perhaps provide a deflection pla 
between them. Again a plywood bul 
head suffices here. 

Nor can much be done to prote 
the servos but you can protect tk 
receiver. Firstly, ensure that the re 
ceiver is mounted with the PC boar 
at right angles to the direction of fligk 
and the components are on the sid 
facing away from the direction of trave 
— see Fig.2. 


Receiver protection 


A fair amount of protection can be 
provided for the receiver using a mod. 
ern packaging foam. To do this, con- 
struct a self-contained housing which 
completely surrounds the receiver. 
Small, individual sheets of foam push- 
ed down around the receiver are not 
going to help when the fuselage ex- 
plodes on impact, sending the receiver 
flying through the air. On the other 
hand, a thick housing will stay with 
the receiver and allow it to bounce 
along the ground without damage 
(hopefully). This housing can be glued 
or wrapped in tape; the important 
point is that it stays intact on impact. 

Make sure that the receiver is 
mounted against a flat bulkhead with 
no protrusions and that the foam is 
not jammed in too tight; tightly packed 
foam will transmit engine vibration to 
the receiver components. Some com- 
promise may be required here on the 
thickness of the foam. You may never 
have a crash (think positive), but you 
will certainly have engine vibration 
for the entire life of the model. 

Next month, we’! cover the techni- 
cal aspects of receiver servicing. SC 














This mixer will allow you to 
make quality home videos 
from your camcorder. You 
can add a Stereo input from 
your stereo / CD etc, and mix 
it with the sound originally 
recorded as well as a 
narrative with a microphone. 
All this can be mixed 
together and recorded on your normal VCR. There is a 
built in video enhancer to ensure no loss of picture quality & 


| isa a ¥ : 1a’ 


If you require more features than our basic ° 

video processor , this may do the job. 
_ Extra features include: etwo inputs for video - 
one camcorder and one VCR or two 
camcorders etc. two switchable stereo sound 
inputs, one can be for CD, the other tape etwin 
LED VU meters *bypass switch eAV fade 
Switch - fades in or out both audio and video sagienesiel eheadphone ae 
estereo microphone input sockets. All inputs and outputs are RCA, | 


occurs as you transfer from the camcorder (VHS-C/Video- ce microphones are 6.5mm, headphone is 3.5mm. Power supply required is 


8) to your VHS home VCR.AII line inputs are RCA, io is — | eternal ~ use Cat MP-3015 $24.95 
3.5mm. Power supply required is 12VDC - 100mA, use MP-3006 - $15.95 and 9 SPELIEalOns 
















































: _ | Audio Input Sensitivity _ Audio Freq Resp 20-20kHz 
ePOR None USE CUPAM- SDS “819.20 ~ CD/Tape/VCR/Cam Audio 100mV Video Output Level 1V P-P/750 
Size: 220(W) x 125(D) x 65(H)mm. Cat #: AV-6410 $79.95 ~ Microphone ‘mV ‘Video Enhancer Range 4/68 

’ — a ~ Max Audio Output 2V _ AN Fade Time 3-5 seconds 
YE AME Audio Distortion 1.5% _ Power Source Required 12VDC 800mA 
This battery is a universal type that fits cciniiiaes | Cat. # AV-6415 $1 39.50 





Sony, Panasonic, JVC, Hitachi and ro? oe ee ———..—______—__—_—_-— 
Canon camcorders. Itis 6v, 2000mAh % he “aay  UNIVERSA RJEFRE S > a a 
and it uses quality Japanese cells. — ses cee fee uees - Smeaton ae ian a 
Size: 90(H) x 45(W) x 43(D)mm. Cat #:SB- 2320, | ViIOLMAR 1 Ey WW 6 QUEL 
Don't pay $99 Only $69.95 aa eThis universal charger will: - 
eAccept most camcorder batteries. iS : J 
These include Sony 8mm NP-22, NP-55, NP- -66 NP- T] 6 
volt, Panasonic / JVC VHS-C 6 volt, Canon 8mm 6 volt, 
Olympus, Nikon, Elmo, Chinon 8mm 7.2 volt, RCA / Hitachi 
8mm 6 volt and all 9.6 volt VHS and VHS-C batteries. 
eDischarge and charge all of the above from your car 
cigarette lighter or 12 volt DC source - even a 240 volt 
plugpack 12VDC 1000mA (use slow charge mode only) 

‘ Cat MP-3015 $24.95. *Two charging times available - 
ee one your camcorders | emergency QUICK charge in 20 minutes or NORMAL 
hatter 29. 95 charge about 1-2 hours. ePower your 6, 7.2 or 9.6 volt camcorder from your cars power through 

Cat #:MP-3130. 0. $ this supply. IE: it will reduce the cars 13.8volt down. Supplied with car cigarette lighter power 
lead and instructions. 
Cat. #: MB-3620° 2 50 


































Suits Sony, Panasonic, JVC, Canon & Hitachi. This 
unit allows you to power your video camcorder from 
the cigarette lighter. This saves — 

batteries. It has a curly cord lead 

about 2 metres long and reduces * 
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Features: *two way pan head with quick- 
release plate and spring operated locking pin 
for camcorders *extra long stick 
econtinuously adjustable by means of a crank 
with adjustable friction brake etripod legs with 
vertical lever locks ecross bracing and closed 
channels - rubber feet emax extended height 

131cm eretracted height 53cm a Se 


cat # av-6535. $59.95 Bieakaonae 


fully retracted 





With this microphone system you can be videoing 
someone 50 metres away and hear and record them 
talking as if they were standing right next to you. And it 
works well. It consists of * a receiver which mounts on 
the camcorder camera shoe and plugs into the 
microphone input. It is about the size of a packet of 20 
Cigarettes (88 x 60 25mm approx) *An earpiece is 
















































aie TeYat : | ™ supplied SO you can monitor what is being said eA transmitter which clips on the belt of the person 
S zi one using the microphone. The microphone is then plugged into the transmitter (which is the same 
Table tripod. Ideal for use with our : . = jv” — size as the receiver) *Two microphones are supplied - one is a tie clasp oped and 
video transfer system. Extremely small —— _ the other is a small hand held type. Other features include: 


when folded - about 180mm long. Height when opened —_—*two operating frequencies sup to 200 feet (66 metres) line of sight range § 

120mm. Very stable. Cat #: AV-6532. § 1 8.95 eextremely lightweight and compact eeliminates wires from the microphone 
eearphone allows ‘live’ monitoring 

BO Oe Both transmitter & receiver dL a Cat. #: AM-4065 $12 29. 50 
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You see these used all the time in 
commercial movie making. It allows you 
to number each take, if you take more 
than one and also allows the camera 
operator to correctly focus on the board. 
It's even supplied with a piece of chalk on 
a String. Size: 280 x 

299mm. & q 
Cat. #: AV-6530  § = * i 


$16.95 


This case will accept a 6.5Ah gel battery. It is ideal for video camera 
_ users or for hand held 12 volt spotlights for shooters, night bush 
walks etc. It has leads for connecting to the battery inside the case 
_ (positive lead is fuse protected) and a cigarette lighter socket is 
_ mounted on the side. It has removable strap for 
hanging on the shoulder and a belt loop. 


Cat #: HB-5950 $24.95 



























off. Prices are due to rise soon. Don't miss out. 


Kit#: S450 Normally $369 Nov Only $332.00 
Kit. #:SA70 Normally $449 Nov Only 3404.00 
Kit. #:SAi00 Normally $699 Nov Only $629.00 
Kit. #:SA130 Normally $999 Nov Only $899.00 


All prices are for complete kits - speakers, crossovers and cabinets. Discount 
only applies to full kits. See catalogue for full details. 











4 a, 
| et” oD Ss SS 





eat 


This is the type 














_ Add to this one of our new “black light” globes or 


Add some life to your 
' next party! A strobe 
Creates that slow 

_ motion, silent movie 
effect. This strobe 
operates off 240 volt, 
_and has a speed 
adjustment control. 
It’s housed ina 

| Square wooden box. 






fluorescent tubes for great party effects. Don’t pay 
over $100 for a kit. Includes quality German Xenon 
tube.Size 148(W) x 148(H) x 118(D)mm. 





of strobe that you see when you go 

_ to the disco, or when you hire a mobile disco for a 
party. The light output is dazzling. Features include:- 
° on/off switch on rear ¢ steel box with strong handle 
for mounting ¢ high power German made twisted 
Xenon tube * removable perspex tube guard for 
cleaning * coloured filter mounts inside of perspex 
for different effects ¢ strobe tube is unplugable 

© 240V. Size 225(W) x 190(H) x 170(D)mm Mobile 

| disco operators, contact our Wholesale Dept. for 

_ pricing on purchases of 5 pieces or more. 


cat. Ys-3000 $59.95 





Was 








cat. YS-3010 $ 1 79.50 


Ref: Silicon Chip June 1992 
Do you have two or three 
VCR’s and need to watch 
and dub tapes between 
them, or need to copy old 
Beta tapes to VHS, or from 
your camcorder to your 
VCR? You can replace the 
inconvenience of swapping 
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If your TV has not got enough inputs, then this switch will solve your problems. : 
Most TVs have only one set of inputs. It becomes difficult when you purchase a second VCR, ora TV 


Motorola Micro TAC PT500 Flip 
Battery Eliminator 


| Cat. #: MP-3110 


$39.95 


| When you are in your car, uSe your Cars’ 

| power and save your telephone batteries. 

_ Simply slide the battery pack out of the 

| phone, and replace it with the Eliminator. It 
has a curly cord attached with a cigarette 

| lighter plug. 








| Novatel PTR-800 Series 
Battery Eliminator 


| Cat MP-3112 


Was $39.95. Both 


Only $20 each 


cables with this video switcher kit. The kit is straight forward to build, and game or a Laserdisc, etc. How do you connect two or more components into the one socket? 
will leave you with a professional switcher and monitoring unit. All inputs ‘This switch will solve that problem. It has 3 inputs and one output to the TV. 


and outputs use RCA connectors. The kit includes box, front and back 


All connections are via RCA plugs and each input has 3, one for video, and two for audio (L & R). 


Scotchcal labels, video modulator and all specified components. Options are | Once wired, all components can be left wired in permanently. The switch box requires no power. Lead 


12V AC 500mA plugpack. Cat. KC-5116 


Cat Price $129.95 
Now $69.95 Save $60 








We're overstocked. For one month we have 
taken $30 off the fabulous eight sector 
Bellmate Alarm Panel. 

Features include: 8 programmable zones plus 
tamper and panic esilent alarm if desired 94 
tamper systems esplit zone inputs °1 or 2 
triggered inputs ehandover zone 
programmable eremote available. See 
catalogue for full specifications. Requires 
backup battery - 1.2Ah Cat. # SB-2480 $28.50, 
6.5Ah Cat.# SB-2486 $43.50. 240VAC power 
supply Cat. # MP-3021 $24.50. 

Cat. #: LA-5324 


Normally $229 Nov $199 Save $30 




















| Specifications: 


| © 24 element zones in 3 layers —¢ Current draw 20mA 
_ ¢ Wide angle 90° coverage ° Tamper switch for 24 


© Coverage 15 x 15 metres | hour zone 
¢ Operating voltage 9-16VDC — * Pulse count switchable, 
Relay output-N.C. contacts  — normal or 3 pulse 
¢ Tamper proof - 22Q resistor | ¢ Sensitivity adjustment 
with short circuit protection | © Sliding PC board 
¢ Max rating 1A resistive/24V DC * N.C. terminals 
_¢ Size 110(H) x 70(W) x 55(D)mm | * 2 year warranty 
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for connection from the video switch box and TV is supplied (3 x RCA to 3 x RCA). 
Size 193(L) x 46(D) x 28(H)mm 


‘cat. ac-1662 Was $49.95 Now $39.95 


Save $10 


se 
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Cat. LA-5016 


$49.95 





| The baby of the Bellmate PIR range. The 200 breaks another price barrier. It 





piciecme ae “ig the first time we have been able to offer a quality PIR with 12 months 
GENERATES DTMF SIGNALS _ warranty for under $35. Amazing!!! 
For use in conjunction with telephone _ FEATURES AND SPECIFICATIONS 
answering machines, remote banking, _ © Dual element pyroelectric sensor | * LED indication 
computers, electronic voice mail and call = + 24 dual element zones in3 layers * Relay output. N.C.22Q for 
diverters. Was selling for $19.95. Now an —* Wide angle 90° multi layer coverage shorting protection 
amazing half price. This product is not ¢ 12 metre range ! _¢ Max rating 0.5A 24V DC resistive 
Austel approved. * Operation voltage 9 - 16V DC © Colour white 
Cat: YT-6155 Only $9.95  +Current draw 20mA © Size 93 x 73 x 43mm 

. _ ¢ Tamper proof ¢Halllens Cat. LA-5014 $4.95 

Half Price 


—Cat.LA-5017 $34.95 




















NEW KIT NEWKIT NEWKIT 





_ If you need 


| REF: Silicon Chip November 1993 | maybe it. It 


This highly efficient fluorescent inverter will 

# power either 18 or 20 watt tubes or 36 and 40 ay 
watt tubes from a 12V battery. It is designed to be housed in a 
standard 18w or 36w batten fitting so that the inverter and lamp are | 
i an integral unit. Features include: fast starting without flicker 
preheated filaments econstant brightness from 11-14.4V supply 
ereverse polarity fuse protection elight output equal to conventional | 
mains powered lamp. It is ideal for camping, emergencies or part of 
a solar cell powered lighting installation for remote areas. The 
Jaycar kit includes PCB's, transformer components, heavy duty 











REF: Silicon Chip November 1993 


| 70mm high, has battery backup, automatic display dimming 
_ at night, AM/PM indication and a 12 hour display. It is 

| designed to hang on a wall and can easily be read at 

_ distances of 40 metres or more. It's just the shot for a 

| factory or small business, gymnasium, squash court etc. Kit 
_ includes PCB, LED displays, red perspex cover & all 
Specified components. 12VDC 500mA plug pack required - 

_ use MP-3012. 


Cat. #:KC-5139 $7 09.00 


NEW KIT NEWKIT NEWKIT NEWKIT 


a Clock with a very large digital display, this 
features seven segment LED displays that are 








battery clips plus all specified elec. components. | 


cat. #KC-5143 $79.95 





We have a small quantity left of 


that suit the Scope 12 sector alarm panel. 


Cat. #: LA-5188 




















PC Controlled Eprom Programmer KA-1752 $99.50 Normally $49.95 
Decoder For ACS Signals KA-1753 $18.95 These Few $20 each 
Noise And Distortion Meter KA-1751 $139.50 aa eee ee 
1GHz Frequency Counter KA-1750 $149.50 | 
50mHz Frequency Counter KA-1749 $89.50 
DSO Adaptor For PC's KA-1748 $85.00 
Courtesy Light Timer KA-5138 $14.95 
ov to 12v Convertor KC-5137 $24.95 
In Circuit Transistor Checker KC-5136 $14.95 
Colour Video Fader KC-5135 $29.95 
Digital Voltmeter KC-5134 $32.95 
Woofer Stopper KC-5133 $49.50 
_ Nicad Cell Discharger | KC-5132 $27.95 | 
LED Audio Power Meter KC-5131 $24.95 | 
Alarm Triggered Camera KC-5130 $49.95 
Camcorder Mixer KC-5129 $29.95 ple alae 
Low Fuel Indicator KC-5128 $11.95 | 





The ATD 1800 is a very popular answering 
machine.All the big stores and discounters 
sell it for $99. Because so many are sold ATD 
get a quantity back from retailers which have 
been declared faulty. These are checked by 
ATD, and many are found to be OK. The faulty 
ones are fixed. They can't be sold as new - 
because they may have a scratch on them, or 
marks where the power lead has wrapped 
around the unit. All units are supplied with 
instruction manuals, phone lead and power 
plugpack. They have a THREE MONTH 
REPLACEMENT WARRANTY. Save 40% off the new price. 











cat. v1-7028 Only $49.95 - You won't buy cheaper 


These are rare! This one is a quality ARLEC 
brand and delivers 150mA at 5.8V. Perfect for 
charging 6 V nicads & lead acid batteries. Delivers 150mA so 
will fully charge a 5A dolphin type battery in about 30 hours. 
Lead terminates to a strange 2 pin plug, which will probably 
have to be removed. | 


Cat. # MB-3520 $1 7.95 











79)» 


ye 


« 





V5 
joy 

EELS 

bok Sena 

a” ’ 

Ne etal Bel 

Pia ; 

Joes 

x 








Jaycar has sold millions over the last few years. Our stand - 
ard white box disks have a lifetime guarantee. They are 
supplied with envelope, index labels & write protect tabs. 


5.25"DSDD XC-4730/Pkt10 $4.50 
5.25"DSHD XC-4732/Pkt10 $8.50 
3.25"DSDD xXC-4736/Pkt10 $8.50 





IBM FORMATTED 
—5.25"DSHD XC-4733/Pkt 10 


$9.95 
3.25'DSHD XC-4738/Pkt 10 $1 2.95 | 3.25" DSHD XC-4739/Pkt 10 $14.95 





the keypads 











36 way CENTRONICS 
plug to 36 way 
CENTRONICS plug with earth. Length-2 
metres. Don't pay $26.95 


Cat. #: PL-0878 Only $14.95 





Features: °3.5 digit 12.5mm LCD 
display *Transistor test *Diode 
test 10 amp current Plug in 
leads. Full feature meter with plug 
in 4mm probes and 
transistor tester for under 








| 
$30!!! This is the ideal first | 
multimeter, and will give | 

| 


years of faithful service. At last, an economical way to buy plastic speaker box 


corners. They are heavy duty plastic moulded 
featuring male / female inserts. They are the same as 
our Cat # HM-3828 


Only $29.95 













34 qe) \" | sayy which sell singly for 
IW ial \:, $2.95 each. We now 
J have 8 pieces in a bag 
DEALER for only $17.95 saving 
Contact our oo eee 
Wholesale PACK OF 8 


NOW $17.95 


Dept. on 
(02) 743-5222 





BUY IN BULK 
AND SAVE 








This plastic stacker helps to hold AA nicad 
batteries together. For example, if you need 
to put 4 together, 2 can be put on each side 
of the stacker, tape or heatshrink them 
together and you have a battery pack. Saves 
using solder tags on nicads. Great idea!!! 
Measures 102 long x 14 x 10mm. 

Cat. #: PH-9225 


$1.50 each _ 











Huge capacity, ideal for back-up supplies, 
camping, etc. Panasonic brand. Size 197(L) x 
165(D) x 175(H)mm. Current charge 3.8A for 
10-14 hours - longer time if lower current 
used. Discharge current 20 hour 1.9A. 
Cat. SB-2495 


Cat Price $149.95 
November $79.95 
Save $70.00 














Ideal for the hobbyist 
and handyman. Our 
lowest price 240 volt 
quality iron has a 
Stainless steel barrel. 
25 watt. Replacement 
tips also available. 


Cat. TS-1450 


$17.95 











DPDT - size 20 x 10 x 9(H)mm. Similar to our 12V 
version Cat. 4059 - this version is $6.95. 








top view 7 
o” “a : 
Cat. SY-4075 . 
ONLY $1.00 ea or pieduudeg hes 
25pcs onarailfor $15 00 UT 





© Ol ee 
ond 


RCA plug to TV coax plug - length 1.25 metres. Cat. AV-6590 


Normally $4.85 Special Price $2.95 





We have sold many thousands of negative ion generators over the years. These 
work by applying a very high negative voltage, generating a stream of negative 
ion electrons which are emitted into the air. These ions then attach to particles in 
the air such as dust which are then attracted to the ground or other solid objects 
(just as metal filings cling to a magnet). 
Specifications: Dimensions 105(W) x 105(D) 
eWeight 200g erange 14 sq mt (150 sq ft) 
epower consumption 240V model 3.8 watts, 


12V model 2 watts. . 
When we first started selling negative ion 
generators they were $70.00 


Cat. YX-2910 
240V mains operated $29.95 
Cat. YX-2912 - 12V DC model 


with cigarette lighter plug) $24.95 


| 1x Scoop for feeding tubing to hot blow tip 


This kit includes the same soldering iron as 
above, but comes with a range of 
accessories and it’s all housed in its own 
case. Includes: 
1 x Hot-Sol Butane Gas Tool 
1 x Protective Cap 
1 x Non-slip stand with sponge 

—1x Torch Tip which gives a flame 

' 1x 2.4mm Soldering Tip 

| 1 x Hot Blow Tip for shrinking heatshrink 





1 x Hot Knife Tip 
1 x Roll Solder 
1 x Case which holds everything 


cat. TS-1702 $64.95 


Optional extras 
'¢ 1mm soldering tip with catalyst Cat. TS-1704 $9.95 * 2.4mm soldering tip with catalyst Cat. TS- 
1705 $9.95 © Hot air tip for heatshrink Cat. TS-1708 $9.95 « Flame torch tip Cat. TS-1710 $3.95 « 
| Small stand to suit soldering iron Cat. TS-1720 $3.95 


























| Clean your jewellry, glasses, 
; dentures, watches, relays, 
| switches, connectors, PCB's, 
| pens, cameras, filters etc. It uses a transducer to produce 
| millions of activated microscopic cleansing bubbles which 
| blow dirt, grease and grime off surfaces and deep into 

~ cracks and holes. New model has 4 timers - 4, 8, 12 & 16 
minutes. 240VAC operation. Capacity 570ml. Cat. YH-5400 


Was $199.00 Now Only 3159.00 Save $40 











| Another surplus stock purchase!!! The importer has told us that these used to 
wholesale at around $26. 

This device is made by Liteon and 
its part number is 5502AIP-12S. It 

_ is designed for a viewing distance ~ 
of up to 2 metres and for using in 

_ instruments, test equipment, 
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3 6.4mHz —— _ 20mHz Dual Trace EAD 
Cat. #0C-1908 $37D cat. #ac-1900 $699 








see our catalogue 





_ communications, business 
machines, computers, 
microprocessors etc. 





mM Tiet(sitli tsa Features: ¢1/2" (12.7mm) red height character eflexible to 
and specifications select both 12/24 hours and full feature econtinuous 


uniform segments ewide angle, long distance viewing 
elow power requirements ehigh reliability and long life 


Probes To Suit Specifications: average forward current - 25mA *peak 
Cat. # OC-1902 forward current - 200mA *com forward current - 30mA ereverse voltage - Sv 
$39 50 ea eluminous intensity - type 350uCd @ 10mA eforward voltage - 2.1v @ 20mA 


ereverse Current - 2.1v @ 20mA esize PCB 64(W) x 25(H)mm, display 52(L) x 
17(H) x 5.5(D)mm edata sheet available on request 


& 
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See catalogue for details. 
Cat. #: QP-2230 


Was $79.95 Save 








ROY Cat. 20-1880 ONLY $2.95 each 


Another Jaycar brand 
product. We've cut out the 
middleman, and reduced 
the price. Last year a can 
of 150g gas cost $7.50, 

















$20 Now $59.95 | 





Low cost woofer. Square silver aluminium frame, silver 
dust cover, foam cone surround and black cardboard cone. 





Will drive 4 separate 5 a Power Handling 60 watts rms other brand gas soldering — 
channels of light - 600 | Resonant Freq. 32Hz irons. flame torches 

watts per channel. It | Freq. range 32Hz - 3.8khz cigarette lighters etc 

can be driven directly | Sensitivity 87dB 1W/1m Includes five different 

from a speaker or | QMS 2.65 





built-in microphone. li | aes we eee ES 
can also produce all | mse ‘ QTS 
sorts of light patterns = - VAS 
on its own individual chasing. For details see catalogue. pinnensiais 
Cat. #: KC-5032 








Save $10 Only $159.50 Cat. CW-2120 Save $16 


now Jaycar 150g gas is 
only $5.95. 


Use it for filling up your 
Hot-Sol soldering iron, 


46 Catalogue adaptors which cover most 
e different nozzles. Includes 
ae Price $39.95. sijing instructions. 

a277, 8283, 240 Now $23.95 cat. na-1020 $5.95 

























A quality book with only a limited quantity available at a 
greatly reduced price. Be Quick!!! Includes info on installing 

| your working model, then gives a complete guided tour of 

; entering, editing, formatting text, saving files and printing. 

i Includes 1 x 1.2mB 5.25" disk for IBM, PC/XT, 386. This book 
should sell for $65. 


399 pages Softcover 235x185mm_ Cat. #:BM-2142 $19.95 











ie | 
ra | 


This handy reference book is a guide to recent 
versions of Norton Utilities. It includes *concise, 







_ Alternators are all around us. This book firstly explains how they work, then 
explains about diodes, voltage regulators and batteries. It then discusses 
: different brand alternators that are used in boats. If you are a boat owner 
vue savour pocrers ttlat Nas a generator on board or if you just want to learn about alternators, 
atrERiATOR soon this book will teach you. You will learn how alternators work, what they 

—— have in common and how they differ in some detail. The sketches should 

~ help to identify brands and types if not models. And the dimensions should 

help, when you have to replace one with another. A very informative book on a subject that has 
very few books like this written about it. 


224 pages - softcover 230 x 150mm Cat #: BB-3300 $32.95 











easy-to-follow entries for each program with 

information for version 3.0 through 4.5 °a section that describes 
common recovery scenarios and suggests the appropriate utilities 
esample menu to improve your use of MS-DOS operating system 
with the Batch Enhancer Utility. 


92 pages Softcover 200x 120mm Cat. #: BN-2128 ONLY $7.95 


















— Updated for version 4.0 | | 3 | 
~ Another computer book which has been 
greatly reduced, and in limited quantities. Should sell for 












297 pages - softcover 230 x 150mm Cat #: BB-3804 $39.95 


weewsce ThiS book is a clear, useful guide for electrical system 
trouble shooting. It covers such subjects as electrolytic 
corrosion, lighting, engine instruments and alarms. This book contains all 
the facts you need to: efix any problem on board - without getting help 
eunderstand basic electricity emaintain your own 12 volt system eisolate 

° and repair elusive electrical problems stakes the mystery out of electricity. - 
Its full of helpful drawings and diagrams to help you solve all your electrical problems. 








$65. This book has been completely updated to include DOS 
functions and features through version 4.0. Section 1 gives 
you a foundation for the advanced techniques used 
throughout the book. Section 2 shows you how to put it all together with useful 
programs, batch files and utilities you can use and create and use with DOS. 
Section 3 is handy quick reference. 


336 pages Softcover 236x 185mm Cat. #: BM-2144 $1 Zz 95 












POPULAR. APPLICATIONS sERIES~| = |- Mm 


LEARN 
Aunfia Gill 12 For IBM-PC, PS2 and compatibles. 
s WA DAY Upon completion of the projects in this 
book, readers are ready to apply the latest 
ee version of AutoCAD to almost any drawing task. 
18 Clearly written and illustrated step by step instructions guide 
f readers through the use of AutoCAD to produce actual finished 
i drawings. From setting up basic drawings to 3D creations, 


program has never been easier. Includes 5.25" disk. 
154 pages Softcover 225x 150mm Cat. #:BC-3024 $29.95 


At last, you can now have 
Subwoofer bass sound at 
an economical cost. Ideal 
for use with any smaller 
speaker system to 
dramatically increase the 
bass response. 

Ideal for use with: ¢ small 
bookshelf type Hi Fi 
Speakers © rear Speakers 
for AV surround sound 

e car Hi Fi systems. 

The Re/Sponse subwoofer connects in line with your normal speakers, so you don't 
have to buy expensive subwoofer amplifiers, cabinets, crossovers, etc. 

It is housed in a very smart black cabinet measuring 437(W) x 180(H) x 300(D)mm 
There are two high quality drivers in each cabinet - one for each channel. The speaker 
impedance is 4 ohms, which is ideally suited to both car Hi Fi and Home systems. The 
subwoofer is connected in-line to the normal speakers via push terminals on the back 
of the box - in/out for each channel. Simply place the subwoofer on the floor at home, 
it can even be hidden behind a chair. Ideal for increasing the bass response in rear 
channels for surround sound systems. 





Specifications 

Drivers 5 1/4" high compliance Frequency Response 36 - 200Hz 

Max Power 100 watts Crossover Network  6dB/octave roll off 

RMS Power 50 watts Dimensions 437(W) x 180(H) x 300(D)mm 
impedance 4 ohms Sensitivity 88dB +2dB @ 50cm 











This book tells you how to make things intended for 12 

volt use, and offers small helpful hints which are 

normally hard to find. Most ideas are boat based. 

Some of the projects include: eadding a third battery 

bank without another switch emake an ammeter for high suirent sia and 
low voltage indicator lights evarious alarm systems for - bilge water, water 

in diesel fuel, engine, dingy etc evarious switches ewind & speed indicators 
emotion sensors. A very informative book full of sketches and ideas. 







These are black 240V 2 pin power leads as used in many appliances. We've 
made a bulk purchase, and can offer these at about half normal price. 
Length 2 metres. SAA approved. Double insulated. These normally sell for 
$7.95. Now only $3.95 ea. Grab one or two as a Spare NOW!!! 

Cat. PS-4116 National oval socket $3.95 
Cat. PS-4117 Sanyo Rect. socket $3.95 
Cat. PS-4118 Universal rectangular $3.95 


iS 5 Rr aN a 





GREAT VALUE 





Listen to the world. Features AM/FM 
and shortwave band (3.1 to 
17.6MHz). All packed into the | 
Smallest multiband radio we've seen. 
Measures only 125(W) x 70(H) x | 
28(D)mm. | 
Features include: LED band 
indicators, feather touch selector, 
micro size, telescopic FM-SW 
antenna, carry 

strap, earphone jack. Operates on 
2 AA batteries. Bargain price. 


Cat. AR-2200 


ONLY $42.95 














Cat. CS- 2500 





AT $179.50 


ideal for Home and Car Hi Fi 








Quik Kit is a very 
sturdy storage and 
carry case for 
components, small 
parts and tools etc. 
It has 11 
compartments 
inside, there are 10 
small ones meas- 
uring 59 x 59 x 
45mm high. The 
large compartment 
will hold screw- 
drivers, soldering 
irons etc and 
measures 310 x 80 
x 45mm high. When the lid is closed each 
compartment is sealed from each other and there 
are two slide catches to hold the lid closed. Total size 








is 312(W) x 220(D) x 50(H)mm. Colour is grey. Made in Australia. 


Cat. #: HB-6315 ‘$16. IS 























just ou every niece a sailprene you purchase 
today has a remote control. How many remote 
controls do you have lined up on your coffee table? 
| This remote control will "Learn" the functions of most 
| remotes so you can retire them all and use just one. This quality holster 
| It will control up to 5 devices any of which could be a cuits our large digital 
TV, VCR, CD player, laser disk, cassette deck, -multimeters. It will 
amplifier etc. Other features include: *Backlit | protect them from 
keyboard - all buttons light up for a short time at the drops and general 
touch of a button so it's easy to use in the dark. “rough treatment. It 
eUnique scan button for entering group commands or . ludes a tilt ‘b 7 
scanning through a sequence of commands. beige includes a tilting bai 
power switch controls all devices at KEES | and can be wall 
once. *Size: 155 x 53 x 26 mm. i » | mounted. It will Suit 

| the following 


‘cat. ¢an-1705 $89.95 — ‘DMIs: TES 3.75 


RECHARGABLE eco eta 
‘LANTERN BATTERY cata | 


; -Cat QM1525, Meters 4.5 digit DMM- 
This 6 volt SAHr rechargable sealed lead acid Cat QM1460 plus other full size 
battery suits those ever popular Dolphin style — meters with height about 185mm and 
torches. Why waste money throwing away width approximately 
batteries. You've seen these advertised by 
































REF: SILICON CHIP SEP/OCT/NOV 1993 

Jaycar Electronics is proud to announce this exciting new 
project from Silicon Chip magazine. Presented here is a 
project for any kit builder hungry for a challenge! The 
final result - a stereo preamplifier that incorporates the 
very latest in audio design technology. With over ten 
years of experience in presenting high performance 
audio kits, Jaycar has built an impressive list of projects 
such as the famous 8002 audio mixer, Black Monolith 
power amplifier, Series 5000 triad of projects, 
Playmaster & Studio series projects, AM/FM Digital 
Tuner and the list goes on. With a list this long, it's easy 
to see why Jaycar are the undisputed leaders in audio kit 
production. Our high performance audio kits are second 
to none. This new Remote Control Preamplifier is (of 
course) no exception. 

The heart of this preamplifier is a Motorola 
microprocessor, and with only two PCB's, this kit is 
surprisingly straight forward to put together. An 
important feature is the remote controlled volume. Apart 











85mm. Holster 
others for $39.95. We've got them ‘size: 200 x 99 


aap Pe x55(D)mm 
Cat. #: SB-2498 | weal \ 


"4B Cat #: OM-1510 
—_— Beda 322: 95 a” $19.95 























— 


























efully punched and screen printed front panel in 
distinctive "Blueprint’ artwork 

egold plated RCA sockets throughout 

special low capacitance screened cabling 

*machined pin IC socket for the microprocessor 

°1% metal film resistors instead of carbon types 

pre-programmed 

microprocessor included in 

the cost 











Jaycar will of course be producing a standard version of 
this project. This version will include the fluorescent 
choke-type power transformer, nickel plated RCA 
sockets, Scotchcal 
panelling, carbon film 
resistors and standard 





from convenience, the remote solves the problem of the 
volume potentiometer becoming increasingly noisy with 
constant use. A second problem with volume pots, is 
their poor tracking between channels, particularly at low 
volume settings. With this new Remote Preamplifier, no 
noise can develop because there are no moving parts in 
the volume control circuit, and the channel tracking and 
balance is excellent, even at low volume settings. 





Quite frankly we feel that the kit remote control simply 
does not do justice to the rest of the kit. It's very old 
fashioned looking compared to current remote controls. 
So, we have not included this kit remote with the main 
kit, but offer a pre-built unit as an extra. This has the 
ability to “learn” the functions of the preamp and will also 
control four other pieces of equipment. These could be 
your CD player, TV, VCR etc. So, not only do you gain 
another remote control, you can retire all the others. The 
remote control is pre-programmed for the preamp and 
has a unique backlit keyboard. All buttons light up fora 
Short period of time at the touch of a button. If you 
purchase a kit and already have a learning remote, you 
can post it to us (including return mail costs) and we will 


program it for you absolutely free!!! 


screened Cabling as well as 
the other parts specified in 
the projects part list. In 
addition to this, however, 
we will also be making 
available a fully Blueprinted 
kit which will include (but 
not limited to ) the followin 
features: 

elow noise radiation toroid 
power transformer 


STANDARD KIT 


Includes all specified components except 
microprocessor and programming 





which must be obtained from Silicon Chip. No remote - 


control. 


cat. #:K6-5140 $419.00 


BLUEPRINT KIT 


Kit as described including all the additional "Blueprint’ 
features, including the 
pre-programmed microprocessor and without any 


remote control: 
: cat. #KC-5142 $489.00 










pre-wound chokes 

metal thread fixing screws 
fixing inserts clinched into 
Chassis. Beware of cheap 
chassis’ that use self 
tapping screws!! 

* specially written step-by- 
Step instructions 

| eremote control extra 


PRE-PROGRAMMED REMOTE 
CONTROL | 


As described. elsewhere in this article. 


cat#Kc-5141 $89.95 


“KE-5141 





AMPLIFIED WALKMAN SPEAKERS 
We now stock two pairs of Walkman speakers, both with built in 
amplifiers. They will make your Walkman cassette or portable 


CD sound great, and enable everyone to hear what's playing. We 
evaluated quite a number of these speakers before deciding on 
these two, which offer excellent sound quality and value for money. 








We are proud to introduce three quality audio switches. One is for 
f input, the other two are for speakers. These are supplied in a heavy 
black anodised case with scratch resistant feet and gold writing. 





Have either or both speaker systems running with this 





SYSTEM WITH ies 


These speakers have a built in amplifier 
which delivers a genuine 3 watts to each 
Speaker. They incorporate the following 
features: -DXBB - Dynamic Extra Bass Band 
control system which extends the high and 
low frequency response without overloading 
the amplifier. A LED shows you when DXBB 
is working. ‘Double Bass and Treble switches. When switched 

on the Bass and Treble is double normal operation. sPower 

Switch / Direct In. The amplifier can be turned off and the unit acts 





as an ordinary stereo speaker system. Power handling is 3 genuine watts. «Speakers 
can be locked together for easier handling. *Use 4 x C batteries or 6VDC mains adaptor § 
(not supplied - use model MP-3010 $19.95). *Gold 3.5mm stereo plug supplied. 


Size: 155(H) x 110(W) x 60(D)mm 


Cat #: AS-2960_ -$39.95/pair . 












Cat MP3012 $22.50. 











USE YOUR PORTABLE COMPACT 
DISC OR WALKMAN IN THE CAR!!! 
Sound Feeder is a convenient way 
to play your CD or Walkman on your 












These are the big brothers to 
the AS2960. Their built in 
amplifier delivers a genuine 4 
watts to each speaker. Features 
include Double Bass and Treble switches, 
power LED indicator, large cabinets for better 
sound.The amplifier can be switched off and 
the unit acts as an ordinary speaker system. 
Gold 3.5mm stereo plug supplied. Use 6 x C 
size batteries or 500mA plug pack 


| 


switch. Simple screw terminals accept 79 strand cable. 
Suitable for speakers from 4 to 16 ohms. 
Size: 125(W) x 110(D) x 45(H)mm 


cat: AC-1640 $26.95 - ee 

















lf your amplifier is lacking inputs - this will help. It has 
three sets of RCA sockets for inputs and one set for 
output to the amplifier. It will allow three components (eg 
CD, tuner, laserdisc, tape deck etc) to be connected to one 
input socket on the amplifier. This switch is about half the 
price of our old model. 


Cat: AC-1658- $26.95 ee 























Connect from one to four pairs of 
Speakers. Screw terminals accept 79 
strand cable. Suitable for speakers of 8 
ohms and more, and the switch 
ensures that the amplifier load will not 
be less than 50% of the speakers 

= | used. ie: If 8 ohm speakers are used 

L —— the minimum load will be 4 ohm which 


is sufficient for virtually all amplifiers Cat: Ac-1642 $49.95 




















Speaker size: 150(H) x 80(D) x 90(W)mm. | | We have purchased a quantity of the fabulous Magnavox 12W 12 inch 


cat #.as-2962 $49.95/pair 


| speakers at a special price. This speaker is stocked by us and 
| normally sells for $59.95. We have been able to slash the price to 
| $29.95 a Saving of $30. 








e Paper cone, foam roll 
Surround, high temp 25mm 
voice coil 


cars stereo system. Sound Feeder converts the signal : oe °350g Barium magnet. 

to FM which is picked up on your FM stereo receiver. he = = *Power handling:80WRMS. 
Simply plug Sound Feeder into your cigarette lighter, Ee *Freq range fo: 6000Hz, 
connect the audio input wire to your portable player, 
tune in your FM receiver and you have STEREO sound. 
Sound Feeder also contains a DC to DC voltage 


convertor to drop the vehicles 12v to 4.5, 6 or 9v to 2 QMS: 3.24 *QES: 1.12 *QTS: 0.83 *VAS: 362.1L. 


eSensitivity: 89.2dB/W/mt. 
eRes. Frequency: 25.7Hz. 





power the portable player. Sound Feeder combination Two box sizes - both sealed. Cat. CW-2122 
of stereo sound, easy installation, portability and power | VOL (Litres) 50 
supply feature make it an ideal accessory for allcars. | Tuning Fre 73.8Hz | 
Supplied with four different DC power adaptors. peep oice al 6 01dB $59.95 
SPECIFICATIONS: 
Operating voltage: 12-18VDC Max input signal: 400mvppAudio | ~30B Frequency = 49.94 . Now Only 
Consumption current: 22mA Input imp: 1 ohm Qtc 1.93 $29.95 
Tuning frequency: 88-108mHz Size: 90(L) x 51(W) x 21(H)mm ; ) 
Channel separation. = 400B Cat # AR-1750 4 pe 3 We have changed suppliers and we are now stocking actuators that are made by the same 








| If your amplifier has not got 
enough inputs, this switch will 
help. It has two sets of RCA 
sockets for inputs and one set 

| for output to the amplifier. This 
| will allow two components (eg 
CD and Laser Disc) to be 
connected to the one amplifier 
input. Supplied in a plastic box 
with rocker switch for selecting 
~ input. 














Size: 90(W) x 100(D) x 35(H)mm 


Cat #:Ac-1656 Only $17.95 

















r “s people who make our quality car alarms. We have also been able 


to reduce our prices. 

«| FOUR DOOR CAR POWER DOOR LOCK KIT 

Consists of two master solenoids and two remote solenoids 
(masters are for the front doors so opening either front door will 
automatically unlock the other three doors). Also includes a full 
wiring harness to connect all doors and the power lock relay is 
also Supplied. You can remotely control this system with our 


$1 99.90 fo 


Remote Control Switch - Cat # LR-8822 $79.95 which includes 
Remote Door & 4 two transmitters. Cat #LR-8830 
Locking 4 was $169.50 now v $1 19.50 save sg 
SEPARATE ACTUATORS 
If you own a two door Car - Cat #: LR-8832 Cat #: LR-8833 RELA 
you only need buy 2 actuators was $38.95 was $36.95 LOCK v 
(2 masters or 1 masterand1 mow $28.95 now $26.95 Cat #: LR-8835 


slave) and a power relay. save $10.00 save $10.00 $29.95 














150 LIGHTS!!! These are bigger, better 
and cheaper than our old model that we | 
had so much trouble getting. Have the This device will test 
best looking garden in the street. Completely both 6 and 12 volt 

prewired - simply hang them through your garden. Safe, 


low voltage (24V) supplied with a mains 240v plug | conventional car 


pack.The set consists of a 240v plug pack, 15 metres of | batteries and 

plain cableand 21m of cable with the 150 globes at 140mm _ ‘Maintainence free 
spacing. All cable & globe bases are green so it easily hides | batteries as used in 
in the garden. Current drain for all 150 globes | solar power 


lis approx 2.1 amps. _ installations etc. To 
~~ cat # SL-2830 $69.95 | 

















accurately check batteries state of charge the tester draws 

_ Current while measuring its voltage level. It will check 

batteries with ratings up to 1,000 CCA (Cold Cranking Amps) and can load 
batteries up to 100 amps. It will also check the batteries cranking ability, test the 
vehicles charging system output and test the starter motor. Its simple to use, 
completely portable, external power is not required and complete tests on a 
battery can be done in 30 seconds. Its accurate and dependable, with a shock 
resistant movement, heavy duty colour coded copper plated battery clamps and 


a heavy duty nickel-chrome plated steel case. 
conventional glasses. They require 2 x AA size Size: 290(H) x 160(W) x 70(D)mm. Cat #: QM-1620 $89.95 
batteries for each side (4 in all - not supplied). 


Globes are standard pre-focused torch globes. it : : 
aso a a belt clip built iifor easy GanWInG. Cat # ST-3025 $14.95 WHOLESALE DEPT: (02) 743-5222 


Vision-Matic are plastic glasses that 
incorporate one torch globe on each side for 
hands free illumination. They are ideal for man 
Situations where the user needs a good torch 
light and both hands free. Use efor working on 
the car ecamping enight reading blackouts 
enight fishing, boating, walking etc etc. 
Vision-Matic glasses can be worn over 






















This window alarm is 
the best unit we have 
seen by far. Most 
window alarms are 
hard to use, but not 
with this one. It's 
ideal for use on 
windows, doors, 
medicine cabinets, 
closets, stereo 
cabinets etc etc. It's 
easily attached with 
double sided tape or betes ed 
screws (both supplied). It has an instant trigger, 
loud beeping alarm, easy installation, no wiring, 


~ After the success of our 

| Electronic Watchdog alarm, we 
| have found a much cheaper 
door knob model. 

To use, simply place over the 


door knob on the inside and —_—|deal for Scanner Listeners. Now you will 
Switch on. It's designed tobe =| know who you are listening to. Includes 
used on round type door knobs _ frequencies for Police, RTA, SES, 

that are common in flats and Defence, Fire Brigades, Ambulance, 
newer homes. Hospitals, Government Departments, 

As soon as someone touches —_ National Parks, Water Board, Qantas etc 


| the door knob outside, the unit etc etc. 76 pages 295x 207mm _ Cat BC-1135 $27.95 
Starts barking like a dog. It is an - = MT hpi nthe ° 


excellent deterent, and offers inexnensive piece of mind 





























for our older community, and pecy.e alone. This lead has a 15 
automatic alarm cut off after 30 seconds and it Features include: esimple operation - switch on to use metre length of 
can be re-triggered. Requires 2 x AAA batteries. eadjustable volume control sloud telephone cable with 


This unit features a hidden 
Switch which makes it easy 
to use and turn off. 


barking dog sound alarm eelectronic (a U.S. 4 pin plug on 
touch activated sensor eadjustable each end. Also 

. | sound volume. Unit requires a 2169 Supplied are two 
22(W) x inie. ed a ee). ae ie plug and converts it to an 
cat LA-5095 $17.95 Cat: LA-S282 Only $24.95 Australian plug. The other adaptor is from the 

U.S. plug to and Australian socket. So you can 

nage rine enee aa ees = have any combination of U.S. plug to Aust plug, U.S. plug to U.S. 
| . plug or U.S. plug to Aust socket all 15 metres long. Adaptors cost 
$6.50 each and the lead is about $8. That's over $20 value. 


‘Cat #: YT-6050 
























500mAh rechargable - Cat. #: SB-2452 
4for $10.00 . 


500mAh with solder tags - Cat. : $B2453 





Handy device designed for indoor use simply plugs into a power point. The 
antenna lead is plugged through the amplifier. Its ideal for low reception 
areas or installations where several TV's are being used from one antenna. 














eAdjustable gain: 0-20dB eAttenuation: -12dB *Max output: 98dBuV 
$2.95 each | 7 7 “Boost frequency: 40-900mHz Noise: 5dB. This covers 
700mAh rechargable - Cat. #: $B2450 UHF, VHF and FM signals. Input / output is a coax TV 
$3.50 ea or 4 for $12.50 socket Cat #LT-3282 $49.95 
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6 Leeds Street Rhodes 2138 | 0020 ge P.O. Box 185 Concord 2137 


| $50 - $99.99 (008) 022 888 
| OVER $100 | (02) 743 6144 


194 Wright St (Cnr. Selby St) (08) 231 7355 363 Hume Hwy Cnr Meredith St (02) 709 2822 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12pm . Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 

144 Logan Rd (07) 393 0777 188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm Sun 10 - 4pm 

266 Sydney Rd (03) 384 1811 355 Church St (Cnr. Victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4pm Mon-Fri 9 - 5.30 Thurs 8.30pm Sat 9 - 4pm Sunday 10am - 4pm 
Shop 2, 45 A’Beckett St City (03) 663 2030 199 High St (047) 91 8337 


SE eee Se Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm 
887-889 Springvale Rd Mulgrave (03) 547 1022 6 Leeds St (02) 743.5222 

Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 Mon-Fri 9 - 5.30 
129 York St. (02) 267 1614 


Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 

















h” juape ae most “at the cars in the 1993 
have flat solar panels. 








Darwin to Adelaide: 


technology makes it faster 


The leading cars streaking south from 
Darwin on 7th November in the World Solar 
Challenge are expected to be able to cruise 
at more than 80km/h using just Sun power. 
With battery assist, they will be much faster, 
perhaps running at up to 140km/h. 


By BRIAN WOODWARD 


The progress in solar car technol- 
ogy since the last WSC in 1990 has 
been dramatic. Aerodynamic drag has 
been drastically reduced, rolling re- 
sistance lowered, electric motor effi- 
ciency improved significantly and 
power management exceeding 98% 
efficiency has been achieved. 

Solar cells have experienced the 
most dramatic change in the three- 
year period. The last race was won by 
the car entered by the Swiss Engineer- 
ing School of Biel. This car used sili- 


con solar cells developed by Profes- 
sor Martin Green of Sydney’s Univer- 
sity of New South Wales. The revolu- 
tionary ‘Green’ cells offered a huge 
increase in power, but at a premium. 
Since the last race, Professor Green’s 
team has been working with BP Solar 
to bring these new cells to a stage 
where they can be mass produced. 
The result is dramatic. For a time it 
was thought that Australian innova- 
tion would once more miss the boat. 
Green Cells may be efficient, acknowl- 


edged many industry commentators, 
but they were prohibitively expen- 
sive. Much less efficient, but very 
much cheaper amorphous silicon cells 
being developed in Japan were set to 
upstage the Green cells before they 
could reach mass production. 

Now, Martin Green’s breakthrough 
photovoltaic cells cost 15% less to 
make and offer 30% more power than 
conventional mass-produced solar 
cells. 

Five years ago, mono or polycryst- 
alline cells would have cost in excess 
of $20/watt to make. Costs have 
dropped to about $3/watt which re- 
lates to a retail price of about $10/watt 
— less than one third the price only a 
few years back. 

BP Solar has supplied more than 40 
kilowatts of cells to cars racing in the 
1993 WSC. Unisearch, the research 
arm of the University of New South 
Wales, has supplied sufficient (more 
than 21% efficient) cells to power four 
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During the race, telemetry will be all important in monitoring the car’s systems 
in order to extract the maximum performance from the solar cells. 


cars. These are likely to be the front 
running favourites in the race because 
to clothe a race car in the very best 
cells costs more than $1 million! 

A single seater three-wheeled race 
car will have an array of about 7.9 
square metres of cells which, at close 
to 20% efficiency, will develop around 
1500 watts in full sunlight. A few car 
syndicates are claiming more than this. 

Cells need to be managed and 
“power trackers” do this. One of the 
best is the Australian made AERL 
tracker with a claimed efficiency of 
better than 95%. Some teams with 
lavish research laboratories able to 
construct one-off equipment are ex- 
pected to have a tracker offering 99% 
efficiency at full power (when the 
semiconductor’s temperature remains 
below 30°C). 

Batteries are the big disappointment 
in solar racing. No significant improve- 
ment has been made in the past three 
years. One team has managed to im- 
prove the number of recharging cy- 
cles for red-hot racing batteries, but 
little else has happened in battery de- 
velopment. 

There are two categories in the race 
— one for cars with lead acid batteries 
and one for cars with more elaborate 
batteries. Cars are permitted to carry 
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five kilowatt-hours of stored power. 
5kWh of silver zinc batteries are worth 
about $40,000 and under race condi- 
tions, these can take 10 recharges. 
Carefully managed, they may manage 
30 cycles. After that, they’re scrapped. 

To be competitive, a team will need, 
say, three sets of these batteries — or 
about $120,000 worth — to cope with 
development, training and testing be- 
fore the race itself. 


Motor developments 


Real progress has been made in elec- 
tric motor design. At least three cars 
will have the motor inside the drive 
wheel’s hub. A truly leading edge de- 
sign will be a DC brushless motor 
weighing about 12kg and offering 
2.5kW of continuous power or a stag- 
gering 11kW peak power (think of 
those poor MOSFETs under full load!). 

Three teams are claiming effic- 
iencies along the lines of 98% for the 
motor controller, 99% for the tracker 
and better than 96% for the motor. 
This will mean that these advanced 
vehicles will be able to claim better 
than 92% efficiency from the solar 
array to the road wheels. 

One such car, the Northern Terri- 
tory University’s Desert Rose, has a 
motor of such efficiency that the team’s 


leader, Dean Patterson, can state that 
the car is the most efficient motor 
vehicle ever built. 


Drag & rolling resistance 


The last two factors which influ- 
ence the success of a car are its aero- 
dynamic drag and rolling resistance. 

The Swiss Engineering School of 
Biel’s team claims a reduction in roll- 
ing resistance for its tyres of 30% com- 
pared with conventional heavy duty 
bicycle race tyres. A section of the 
Northern Territory’s Stuart Highway 
race course was moulded and shipped 
to Switzerland where an elaborate roll- 
ing road was constructed. At tempera- 
tures soaring above 40°C the new tyres 
were tested to destruction. At one stage 
the “Stuart Highway” broke, but the 
tyre survived! 

Aerodynamics is the last area of 
technology to contribute to a win. With 
a frontal area of about 1.1 square me- 
tres and a drag coefficient (CdA) of 
0.11, these cars have less drag than a 
fighter airplane. 

One Australian car, the Aurora Q1 
from Victoria, has just shifted the goal 
posts. Its frontal area is just 0.75 square 
metres and its CdA an amazing 0.095. 
This is almost certainly the first road 
registered vehicle to have an aerodyna- 
mic drag of less than CdA 0.1. 

The performance which comes from 
this technology should result in a 


| YOU CAN 
NOW AFFORD 
YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have probably 
looked at satellite TV systems and 
thought “one day”. : 









Your own 
\ K-band system 
_\ __ from only: 








One of the contenders in the 1990 WSC, this entrant from Hoxan really looked 


the part but it did not win. 





This is a preview shot of the Aurora, from Victoria. This car is claimed to have 


a CdA of 0.095, an unheard figure up till now. 


cruising speed of 80-90km/h in clear 
sunlight and perhaps 140km/h with 
the batteries approaching melt-down. 
A good set of batteries will take a solar 
race Car 200-300km in cloudy weather, 
or even in rain. So power manage- 
ment tactics will play an important in 


support vehicle monitoring crew knew 
because telemetry was used to moni- 
tor the ambient temperature and hu- 
midity inside the race car. 

How much do solar race cars cost? 
They start at $15,000 for some of the 
Holden-sponsored school teams and 











HERE'S WHAT YOU GET: 


e Prime focus or offset dish 
configured for your location. 


e Super low noise LNB/feedhorn. 
¢ 25m low loss coaxial cable. 


e DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 


¢ Pointing co-ordinates for 
your location. 








Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing 

all items and prices. 


Direct Importer: AV-COMM PTY. LTD. 
PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 











DO Peewee nnnnn---------------- >< 
the 3004km race from Darwin to Ad- range up to an estimate of $20 million | YES GARRY; please send me more 
elaide. for some of the Japanese teams. ; information on K-band satellite systems. 

Part of the tactics is telemetry be- At the end of the last race, observ- None 
tween the race car and its support ers said that an improvement of 10% ! ! 
vehicles. This technology has been would give a car the winning advan- __ Address: 
accepted since the first event when _ tage. At least half a dozen cars would ! P'code: ! 
the GM Holden SunRaycer’s driver appear to have made more than 30% oe ! 
was told when to take on water and progress over the 1990 race cars. ! 

a ; : é' , ACN 002 174 478 i 
when to stop to visit the ‘loo’. The It will be interesting race. =, § ee SR Oe i 
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Stereo preamplifier 
with IR remote control 


Despite its circuit complexity, the Studio 
Remote Control Preamplifier is easy to 
build. This month, we conclude with the 
full construction details. 


PART 3: By JOHN CLARKE 


The Studio Remote Control Pream- 
plifier is housed in a 1-unit high black 
rack-mounting case. This is fitted with 
a screen-printed front panel which 
incorporates a smoke-coloured (neu- 
tral) Perspex window for the LED dis- 
plays. A plastic film mask is fitted 
over the LED displays so that only the 
segments that have been lit are visible 
through the Perspex window. 

Inside the case, most of the parts 
are accommodated on two PC boards: 


a main board coded 01308931 (350 x | 


230mm) and a display board coded 
01308932 (243 x 25mm). 
The handheld transmitter is housed 
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in a small plastic case which has a 
front panel label measuring 73 x 
63mm. It uses two PC boards, one for 
the electronic circuitry and the other 
to provide the necessary contacts for 
the switch membrane. This switch 
membrane is acted upon by 15 plas- 
tic-chrome buttons which protrude 
through the front panel. 

Before starting construction, check 
all three PC boards for breaks in the 
copper tracks or shorts between tracks. 
Any defects should be repaired im- 
mediately. Check that all holes have 
been correctly drilled also. 

Begin assembly of the main PC 


board (01308931) by installing all the 
PC stakes (at external wiring points), 
wire links and resistors — see Fig.7. 
Keep all the wire links straight to avoid 
shorts to neighbouring components. 
The 27Q 5W resistor should be 
mounted about 1mm above the board 
to allow the air to circulate beneath it 
for cooling. 

The ICs can be installed next, tak- 
ing care to ensure that they are all 
correctly oriented. In particular, note 
that IC17-21, IC23 and IC15 are ori- 
ented differently to the remaining ICs, 
so check these carefully. We do not 
recommend using sockets for any of 
the ICs except for IC14 (the micro- 
processor IC), as this could prejudice 
the audio performance. 

Once the ICs are in (do not plug 
IC14 in yet), install the diodes, regula- 
tors and capacitors, again taking care 
to ensure that all polarised compo- 
nents are correctly oriented. Note that 
the two 4700uF capacitors must be 
mounted on their sides as shown on 





Fig.7, so that they don’t foul the lid. 

Exercise caution when mounting 
the three 3-terminal regulators, to 
make sure you don’t get them mixed 
up. Each regulator is fitted with a 


heatsink and fastened to the PC board ' 


with a screw and nut. Use the largest 
heatsink for REG1 and smear all mat- 
ing surfaces with heatsink compound 
before bolting each assembly to the 
board. 

The relay, bass and treble pots, tone 
switch and headphone socket can now 
be mounted, followed by the 500kHz 
ceramic resonator and the 3.58MHz 


Below: a plastic film mask is fitted 
over the LED displays so that only the 
display segments are visible through 
the Perspex window. The photodiode 
sits behind a window in the mask to 
prevent reflections from the LED 
displays. 


crystal. Do not mount LEDs 10-18 at 
this stage — that step comes later. 

Finally, tack solder the six 6mm 
standoffs to their mounting points on 
the underside of the PC board. This is 
best done by first bolting the standoffs 
to the board, so that they are held in 
the correct positions. 


Display board 


Fig.8 shows the assembly details 
for the display board (01308932). Be- 
gin by installing the wire link, then 
install the PC stakes from the copper 
side of the PC board at the 1, 2 and 3 
locations. This done, install the three 
7-segment LED displays and the 
pushbutton switches. Be sure to ori- 
ent each switch with the flat side of 
its body facing to the left and take care 
with the orientation of the LED dis- 
plays (ie, bevel towards top left). 

The infrared photodiode (IRD1) is 
mounted with its leads at full length 


and bent at right angles so that its 


front face sits vertically — see photo. 
LEDs 1-9 should only be inserted and 
not soldered at this stage, so that their 
height can be adjusted later. Be care- 
ful with their orientation, as LEDs 4-6 
are different to the others. You can 
easily identify their leads because the 
anode lead is always the longer of the 
two. 


Mating the boards 


The main board is butted to the 
back of the display board at right an- 
gles and the two soldered together via 
matching connector tracks. Before 
doing this however, push LEDs 10-18 
through their holes in the display 
board, then bend their leads down- 
wards about 3mm away from the LED 
bodies, ready for insertion into the 
main board. 

Now offer the front panel to the 
main board and insert the LED leads 
into their respective holes. This done, 


SSSLAAL 22442 255 5 3 2 3 


arrange the main board so that its 
underside is 1mm above the bottom 
edge of the display board, then lightly 
tack solder the boards together at a 
couple of mounting points. Check that 
the two boards are at right angles be- 
fore soldering the remaining tracks 
together. 

Finally, LEDs 10-18 can be soldered 
to the main board. Position them so 
that they sit flush against the display 
board before soldering their leads, and 
align them in a straight line to make a 
good bar display. 


Transmitter assembly 


Fig.9 shows the wiring details for 
the two transmitter boards. 

Before installing any of the parts, 
check that the two boards fit inside 
the case. In particular, the 01308933 
board should be fitted to the base to 
check that the clips hold the board 
correctly and that the plastic align- 
ment pin passes through the hole in 
the centre of the board. If the board is 
too wide for the clips, carefully file it 
down to size. 

Once the board fits correctly inside 
the case, snip the top off the align- 
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parts layout for the main PC board. Make sure that all polarised parts are correctly ontemt-7 © 
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g.8: parts layout for the display PC board. The infrared photodiode (IRD1) is mounted with its leads 


full length & bent at right angles so that its front face sits vertically — see photo. 


ent pin with a pair of sidecutters so 
1at it is flush with the top of the. 
oard. This will allow the IC to sit 
ver the alignment pin. 

The switch matrix board (code 
1308934) can now be tested in the 
id of the case. It mounts with the 
‘opper side towards the keys and is 
yriented so that the wire entry points 
ire towards the front (see photo). 
sheck that the PC board fits between 
‘he integral guides and is located cor- 
rectly by the four alignment pins. File 
down the sides of the board if it does 

not fit comfortably. 

When everything is correct, begin 
the assembly of the components board 
by installing the IC, the links and re- 
sistors. This done, install the two 
100pF ceramic capacitors, the 0.1uF 
capacitor, the 500kHz resonator and 
the battery clip leads. The 220uF ca- 
pacitor must be mounted on its side, 
so that it will fit into the case. 

Transistor Q1 is mounted with its 
leads bent at right angles and is bolted 
to the PC board using a screw and nut. 
The two LEDs are mounted without 
shortening their leads so that they can 
be bent to sit on the plastic cup rests 
at the front of the case. 

Assembly of the switch matrix board 
(code 01308934) simply involves in- 
stalling the seven wire links. Once 
these are in, connect the 8-way 
100mm-long rainbow cable to posi- 
tions 1-8 and the 3-way 100mm-long 
rainbow cable to positions 9-11. The 
other ends of the rainbow cables are 
connected to matching positions on 
the components board. 

The next step is to attach the front 
panel label to the case lid. This done, 
cut out the rectangular switch holes 
with a sharp knife and clean up the 
edges with a small file. The 15 chrome 
buttons are now installed from inside 
the lid and the membrane placed in 
position over these buttons. 

The contact pads on the switch 
matrix board should be cleaned be- 
fore it is installed in the case. Use 
some steel wool (not the soap pads) 








This close-up view shows how the infrared photodiode is mounted. Make sure > 
that the bevelled edge of the photodiode is at upper right. 








The metal cases of the two tone control pots are earthed by connecting them 
together as shown here & running a lead back to the EXT EARTH socket on the 


rear panel. 


for this job. Polish each copper switch 
pad area, then apply a smear of heat- 
sink compound over the polished ar- 
eas. This step will prevent the copper 
from tarnishing, which in turn would 
lead to intermittent operation of the 
remote control. Note that this treat- 
ment should also be applied to tin- 
plated boards. 

Now for the final assembly. Attach 
the switch matrix board to the case lid 
with six small self-tapping screws, 
then clip the components board into 
the bottom half of the case and bend 








the LED leads so that the LEDs sit on 
the plastic cup rests. Finally, feed the 
battery clip leads through to the bat- 
tery compartment, then clip the case 
together and secure it with the self- 
tapping screw supplied. 


Chassis assembly 


Work can now begin on the pream- 
plifier chassis. Assuming that all the 
chassis holes have been pre-drilled, 
you can secure the side and rear pan- 
els to the baseplate but leave the front 
panel off at this stage. The four rubber 
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LED2 LED1 


TO BATTERY 





Fig.9: this is the parts layout for the transmitter PC board & its companion 
switch matrix board. The two are linked together via 8-way & 3-way lengths of 
rainbow cable. Note that the two infrared LEDs (LED1 & LED2) are installed 


with their leads at full length. 


feet should be attached to the under- 
side of the baseplate at this stage, to 
prevent scratches both to the chassis 
and to the bench top. 

The 18 RCA sockets on the rear 
panel must be insulated from the chas- 
sis, either by using insulated sockets 
or by using non-insulated sockets 
which mount on an insulated sub- 
panel. The earth terminal associated 
with these sockets (EXT EARTH) must 
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also be isolated from the chassis. 
Once these parts have been mount- 
ed, install the fuseholder, mains cord 
and cord grip grommet on the rear 
panel, then mount the power trans- 


former, earth solder lugs, mains ter- 


minal block and power switch. Note 
that it will be necessary to scrape away 
the paint (or anodising) from the area 
surrounding the mounting hole for 


the earth lugs, in order to ensure a 


RESISTOR COLOUR CODES ~ 


4-Band Code (1%) 

yellow violet green brown 
brown black green brown 
orange orange yellow brown 
red black yellow brown 
brown black yellow brown 
yellow violet orange brown 
red red orange brown 
brown blue orange brown 
brown black orange brown 
yellow violet red brown 
brown green red brown 
brown black red brown 
orange orange brown brown 
brown green brown brown 
brown red brown brown 
brown black brown brown 
yellow violet black brown 
orange orange black brown 
brown black black brown 
red red gold brown 


good chassis contact. Use a screw, 1 
and star washer to secure the ea 
solder lugs, then use a multimeter 
confirm that they are indeed cc 
nected to chassis (the meter shou 
read zero ohms). 

Check also that the rear and si 
panels are electrically connected 
earth by measuring the resistance b 
tween the chassis earth terminal ar 
each panel. If the panels are insulate 


from the baseplate, you may have | 


remove some of the anodising fro! 
around their mounting holes. 

The next step is to fit the film mas 
to the LED displays using double 
sided tape. Arrange the mask so the 
only the LED displays are visibl 
through the windows and positioi 
IRD1 so that it is centred behind it 
allocated window — see photo. Wher 
this has been done, fit the front pane 
to the chassis and push the PC boarc 
assembly towards it, so that the vari- 
ous switches and the two tone control 
pots protrude through their respec- 
tive holes. 

Assuming everything fits, the PC 
board can now be secured in position 
using machine screws and nuts. In 
some cases, however, it may be neces- 
sary to either file or shim the board 
standoffs so that all the components 
pass through their front panel holes 
without fouling. 


5-Band Code (1%) 

yellow violet black yellow brown 
brown black black yellow brown 
orange orange black orange brown 
red black black orange brown 
brown black black orange brown 
yellow violet black red brown 

red red black red brown 


brown blue black red brown 


brown black black red brown 
yellow violet black brown brown 
brown green black brown brown 


- brown black black brown brown 


orange orange black black brown 


_ brown green black black brown 


brown red black black brown 
brown black black black brown 
yellow violet black gold brown 
orange orange black gold brown 
brown black black gold brown 
red red black silver brown 








[hese photos show how the rubber membrane fits in 
position over the switch buttons in the transmitter 
case. The copper contact areas on the switch matrix 
board are smeared with heatsink compound to 
prevent corrosion & ensure reliable operation. 


Once the board is finally secured, 
LEDs 1-9 can be pushed into the front 
panel holes and their leads soldered 
and trimmed. The bass and treble con- 
trol knobs can also be fitted. 


Chassis wiring 


All that remains now is to complete 
the chassis wiring — see Fig.10. By far 
the most tedious part of the job in- 
volves the wiring between the RCA 
input sockets and the main PC board. 
This wiring must all be run using 
shielded cable, to prevent hum pick- 
up and minimise crosstalk between 
channels. 

Note that the metal cases of the bass 
and treble control pots are earthed by 
running a lead back to the EXT EARTH 
terminal on the rear panel. This meas- 
ure prevents the preamplifier from 
picking up hum whenever the tone 
controls are touched. It will be neces- 
sary to scrape away the anodising from 
the bodies of the pots in order to make 
good solder joints. 

Be sure to use 250VAC-rated cable 
for the wiring to the mains switch, 
fuseholder and the transformer pri- 
mary. The Active (brown) and Neu- 
tral (blue) leads from the mains cord 
are connected to the terminal block, 
while the green/yellow earth wire is 
soldered directly to one of the earth 
solder lugs. 

Insulated sleeving such as heat- 
shrink tubing should be used to cover 
the bare terminals of the fuseholder 
and the mains switch, to prevent acci- 
dental contact. Note that a 0.0047uF 
capacitor is soldered directly across 


the mains switch and this should also 
be covered in heatshrink tubing. 

The wiring can now be completed 
by connecting the secondary termi- 
nals of the transformer to the PC board. 
This done, use cable ties to secure the 
internal wiring at various points. This 
is particularly important for the mains 
wiring, since it prevents any leads 
from coming adrift and shorting to the 
chassis. 


Testing 


Before applying power to the cir- 
cuit, check your wiring carefully and 





re-check the PC board against the over- 
lay diagram. Now apply power and 
check the supply rails at the output of 
each regulator. You should get +5V 
from REG1, +15V from REG2 and -15V 
from REG3. In addition, check that 
there is about 7.5V across each of the 
zener diodes (ZD1 & ZD2). 

If you don’t get the correct read- 
ings, switch off and correct the prob- 
lem before switching on again. 

Assuming that everything is OK, 
check that +5V is present at pins 1, 3, 
37 & 40 of IC14’s socket. If this checks 
out, switch off and install IC14, then 





The switch matrix board is secured to the lid of the case using six small self- 
tapping screws, while the components board clips into position. Arrange the 
LEDs so that they sit in the small cups at the front of the case. 
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Fig.10: be sure to use mains-rated cable for all connecti--- 8 





Use cable ties to secure the wiring at various locations, as shown in this 
photograph. Either insulated RCA sockets can be used or you can use non- 
insulated types mounted on an insulated sub-panel, as shown here. 


apply power again. The Attenuation 
display should now show a reading of 
48.0dB and the 0-9dB balance LEDs 
should all be lit. The CD LED should 
also be lit. 

Now press the Mute switch on the 
preamplifier and check that all the 
balance LEDs except the 0dB LED ex- 
tinguish. If this works, pressing the 
Up and Down switches should now 
alter the Attenuation display in 1.5dB 
steps. Note that pressing the Up switch 
will decrease the attenuation reading, 
while the pressing the Down switch 
will increase the attenuation reading. 

The remote control handpiece can 
now be tested for correct operation. 
Check that the ACK (acknowledge) 
LED on the receiver lights when one 
of the remote control switches is 
pressed and that the appropriate LED 
lights when each of the Source 
switches (Phono, CD, Tuner, VCR, 
Aux1 & Aux2) is pressed. Finally, 


Below: the rear panel carries nine 
pairs of RCA sockets for the input & 
output connections, an earth terminal 
& the fuseholder. 


check that the Up, Down and Mute 
switches operate the displays correct- 
ly. Note that the balance adjustment is 
only available when the preamplifier 
is unmuted. 

Note also that the balance display 


can show two LEDs lit at the same 


time. For balance settings of OdB, 3dB, 
6dB, 9dB and infinity, only one LED 
is lit but for in-between settings, two 
LEDs will be lit. For example, both 
the OdB and 3dB LEDs will be lit for 
the 1.5dB setting. 

The Tape Monitor, Source, Mono 
and Stereo selection requires some 
explanation. Initially, when power is 
applied, the selection is Source Stereo. 
You can then select Source Mono by 
pressing the lefthand Source switch 
and Source Stereo again by pressing 
the righthand Source Switch. 

The Tape Monitor selection can be 
either “Tape Mon Mono” (by pressing 
the lefthand Tape Mon switch) or 
“Tape Mon Stereo” (by pressing the 
righthand Tape Mon switch). 


Connecting it up 
The Studio Remote Control Pream- 





plifier connects between the signal 
sources (Phono, CD, Tuner, VCR, 
Aux1, Aux2 & Tape) and the power 
amplifier. In fact, it’s no different from 
any other stereo preamplifier in this 
respect. 

When all the connections have been 
made, switch on and check that you 
can listen to each source. Check that 
the volume, balance and tone con- 
trols function correctly and that plug- 
ging in a set of headphones switches 
out the loudspeakers. The sound from 
the headphones should be clean and 
there should be virtually no back- 
ground noise. 

Finally, check that there are no loud 
clicks and plops from the loudspeak- 
ers when the power to the preampli- 
fier is switched on and off. A faint 
clicking sound as the volume level is 
changed is normal. SC 


Where To na Kit: 
Readers are advised tha 
this project are not exp 
be available until late I 
1993 at the earliest 
available from Altro 
Smith Electronics s 














NOVEMBER 1993 63 






Sound Generator 


This little circuit provides three siren sounds — 
Police, Fire Engine & Ambulance. By making a 
simple modification, it can also be made to 
produce a sound similar to a machine gun. It 
is powered from a single AA size 1.5V cell & is 
ideal for games & models. 


At the heart of this project is the 
UM3561A, an LSI (large scale integra- 
tion) device which includes a 256 x 8- 
bit ROM (read only memory) pro- 
srammed to simulate the siren sounds 
via an internal tone generator and con- 
trol circuitry. 

The only external component that 
affects the pitch and timing of the 
siren sounds is the resistor connected 
between the OSC1 and OSC2 termi- 
nals (pins 7 and 8) of the IC and we’ve 
shown its value as 330kQ. Reducing 
the value of this resistor will increase 
the pitch of the siren sound while 
increasing the resistor will have the 
opposite effect (ie, lower the pitch). 


64 SILICON CHIP 


Variation in the supply voltage to the 
IC also affects the pitch and timing 
but to a much smaller degree. 

Pin 6 on the IC (SEL1) is used to 
select the siren sound and this is 
achieved by switching it high (Fire), 
low (Ambulance) or open circuit (Po- 
lice) with 3-position slide switch S2. 


TABLE 1 








Design by 
BERNIE GILCHRIST 





The output signal from the IC is a 
modulated pulse waveform which is 
roughly equal to the supply voltage in 
amplitude; ie, slightly less than 1.5V 
peak-to-peak. The output of the IC 
drives transistors Q1 and Q2 which 
operate as 1 Darlington transistor to 
drive the 8Q loudspeaker. The cur- 
rent drain through the speaker is lim- 
ited by resistor R2. 

The value of R2 is a compromise 
between loudness and battery life. A 
lower value of resistor will make it 
louder but the battery life will be 
shorter. If you are using just the 1.5V 
cell as shown on the circuit and in the 
photos, you can replace R2 with a 
wire link. This makes the speaker quite 
loud but battery life will be relatively 
short. For an AA cell, we would ex- 
pect the battery life to be no more than 
an hour or so. 

The 100uF electrolytic capacitor 
connected between Vdd (pin 5) and 
Vss (pin 2) is used to decouple the IC 
from the supply to the output stage. 
This prevents the relatively high cur- 


i: the circuit is based on 
M3561A LSI chip. This rh 


1N4007 
udes a 256 x 8-bit ROM 
ch is programmed to 
ulate siren sounds via an 
nal tone generator & 
trol circuit. S2 selects +Q 
ween fire, police & 
bulance sounds, while the 
)kQ resistor between pins =< 
: 7 controls the pitch. 


1.5V¥ AA CELL 











EXTERNAL 
BATTERY '9¥ 





POLICE @® 
AMBULANCE 


Ec C 
VIEWED FROM 
BELOW 


SIREN GENERATOR 





Fig.2: here’s how to install the parts on the PC board. If you are going to power 
the circuit from a 1.5V battery, leave out D1 & LED1 & install links in place of 
R1 & R2. Alternatively, if you intend powering the circuit from an external 
supply, leave the battery holder out instead & choose R1 & R2 from Table 1. 


rent being switched through the 
speaker from causing interference with 
the operation of the IC. 

Three components, diode D1, resis- 
tor R1 and the green LED, are pro- 
vided for use only with supply 
voltages of 3V or more. They can be 
omitted if the circuit is to be powered 
from a 1.5V battery. Diode D1 protects 
the circuit in the event that the sup- 
ply voltage is accidentally reversed. 
Resistor R1 and the green LED form a 
2.3V regulator to supply the IC. 

Table 1 shows the suggested values 
for R1 and R2 for external supply 
voltages of 3V, 6V, 9V and 12V. Note 
that for the higher supply voltages 
you need to use a bigger speaker oth- 
erwise the power rating of the 50mm 
speaker will be exceeded. A bigger 
speaker sounds better too. 

Finally, we should mention the 
modification necessary if you want to 
obtain the machine gun sound. This 
requires pin 1 to be connected to the 


Vdd rail (ie, pin 5). In this condition, 
the setting of the slide switch does not 
matter and the machine gun sound 
will be emitted in bursts. Our feeling 
is that most people will not be inter- 
ested in the machine gun sound and 
will build the project only for the 
siren sounds. 


Assembling the board 


Putting the board together won’t | 


take long at all since there are so few 
parts. If you are going to power the 
circuit from a 1.5V battery, you will 
need to install the battery holder on 
the board and you can leave out D1 
and LED1 and install links in place of 
R1 & R2. If you are going to power the 
board from 3V or higher, you will 
need R1, D1 and LED1 and you should 
leave the battery holder off the board. 
Fig.2 shows all these components on 
the board just to show their positions. 

Make sure you install the transis- 
tors, the IC, the diode and the LED the 








correct way around and the same com- 
ment applies to the 100uF capacitor. 
After the components are soldered 
in, carefully inspect the track side of 
the PC board for bad joints and solder 
splashes. You can then comnect the 
battery or your external DC power 
supply and make siren sounds to your 
heart’s content. Sc 
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Vue 


Our customers throughout Australia are constantly amazed of our efficier 
and quality products. With services like a minimum 6 month warranty on 
products, overnight jet courier service (to capital cities and suburbs) and tl 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-ordei 
service. Just phone your order on 008 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 

Regards Jack O'Donnell 










































This is a great new kit for 


Have you ever had a faulty circuit that you This kit will save 
















programming have wanted to compare to an operational all those disputes 
EPROM's from 2716 unit but been put off doing of who pressed th 
to 27256. so because it is complex to button first. Easy 
Compares do so. Well, this is a neat to build. In opera 


tion there are a 
maximum of 4 
inputs via 
momentary switch- 
es. Built in LED’s 
indicate who was the 
first to respond. Includes a 
buzzer to signal when a button is pressed. 


K 1132 $33: va 


favourably against com- little kit that will allow 

mercial units costing $$$ more. This kit puts | you to compare the two 
you in the driving seat for under $100. Itis | units and give a differ- 
flexible enough to be able to program 12.5, ential voltage between 
21 and 25V EPROMS them. 


K 9525 $9 tia K 2563 $395 





the last kit run of 


our very popular 1 GHz counter 
which was published by Silicon chip back i: 
‘87. Grab your kit whilst there are still stoc! 
left. Features professional screen printed 
perspex front panel, bright 7 segment LED 
displays, electronic switch latching etc. etc. 
Stocks limited. 


K 2515 Normally $299 


This Month Only $240” 












The MICRON Series 2 soldering station employs electronic switch mode circuitry in lieu 
—_——_—$—$—$—$——————————— ff of a mains transformer. Excellent for all general purpose and production soldering. 
Features: 

¢ High insulation ceramic heating element in 

both rapid heat-up and instant recovery 

¢ Heater insulation of over 100MQ 

¢ A zero voltage circuit ensures no high 

voltage spikes or magnetic field are present “ 

at the tip to damage sensitive oe 

¢ Continuous temperature ee 


(SC Oct ‘88) 
Simply con- 
nect your CD 
player or an 





other line adjustable from 250° to 430° C (480° 

level source to 800° F) © Grounded power cord 

to the mini Selecting the desired operating / — tee 
transmitter temperature is as simple as turning (SC July ’89). This simple circuit will 
vi com = ng dame rt 
verts the Simply choose the operating tempera- apr ge Paes nsists Or one 

audio sig- @ Turn Your CD P ae fare required for the job and adjust the : handful of external components plus the 
nal to an a Mini FM Transm er! control to the appropriate setting. With S : PCB. Charging current and voltage is con- 
FM signal. its huge temperature range from 250° to Fala ~y < ee iar Taal aS es by the 
This FM signal can then be tuned in via any 430° C this iron is suitable for most applica- % Z f ‘ aes a ort Nal Ee 5 tee P fee 
FM radio. Great for listening to your tions, from delicate double sided PCB's ' 2 Art 0 . ; y ’ ois gues an ae 
favourite CD while washing the car, mowing through to typical day to day jobs. in ie . - a ie ie 
the lawn or doing the vacuuming etc, with- T2443 $1 99-5 5 “ am " eae pote - i 8 - 
out blasting the neighbours. P Pplied with chip 


details to allow experimentation & expan- 
sion of this kit ¢ Dedicated IC 


K 1685 12V Version 50 
K 1686 6V Version $24 


K 1120 $345 








N/E ig 













Have you ever wondered if a transformers has a shorted 
turn and not been able to prove it. Or is that speaker 





Here is a 
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transformer on the correct tapping. Well this little meter fantastic — — 
can now do that with digital reliability. kit which 7 =) VIDEO FABES 7_ 
K 2550 Kit Version $79: $ 19: “ to ee ise Tas 
eieatiniee 91). Thi 
K 2551 Fully Built-Up Version 1 : : s 
: : ea bs send charger is 
when edit- —— designed 
ing on your VCR. It can to operate 






wipe left and right as well as fade to black or 
white. Complete with professional screen 
printed front panel and manual controls for 
fades and wipes. Simply plugs in between the 
two video machines when recording from one 
to the other. 
K 5870 


from a 12V battery. It can charge 6-12V 
nicad battery packs at up to 6A, or you can 
custom wire the unit to charge battery packs 
up to 30V at a reduced current. In operation 
the circuit will recharge a typical nicad rac- 
ing pack in about 20 minutes. Features: ¢ 
Fast charge rate ¢ Switch selectable voltage 








' This fantastic amp has all the features of 
commercial units costing hundreds of 
dollars more. Using TIP 142/147 transistors it is capable 



































of producing a total of 47 Watts per channel RMS into 8 Makes setting in 1.2V steps from 6-12V « Fully 
95 
ohms. Features 6 inputs, bass, treble and balance controls, 32 onal ait, punched and screened front panel ¢ State of 
headphone jack, tone defeat switch etc etc. Incorporates oe as the art digital circuitry 
itch protection. ip 
polyswitch protection * 00 ce Vi heot K 1660 Normally $129 
K 5045 Normally $299: , This Month Only $250 


This Month Only $99: - 
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This handy unit simply 



















































ere plugs into your car’s 
A rating. Two S00VA rating. Two secondary windings, can printer-periph- jae . cigarette lighter 
. be wired to give 120V at 4.1 socket and 
dary wind- 45V at 83 eral-computer 
can be wired pik A geet switch with D25 


amps. Ideal for 


sd female sockets. 
amplifiers etc. 


7e 90V at 1.78 ant 
Allows two printers to be run off one com- 


3, or 45V at 3.5 









es : 
3. Ideal for vat 150 puter and individually selected or allows ee if ae oe : 
lifiers etc. etc. one printer to be run off two computers and f R ais olan 
180 Normally $65 Normally individually selected nutes outpnt a ag eversible polarity. 
amneNY. 00 reat for pocket TV’s etc. 
00 | Only Whil $129 Only While D 1570 Normally $49 N 1 $1 6% 
, Month Only $55 " ile || This Month Lat 3955 M 8150 Normally 
Stocks Last! ' : ; ‘ 
Only $110" This Month Only $ This Month Only 912° 
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ixclusive to Altronics in Australia. This stand alone, 
ully self-contained desoldering tool makes it a 
»reeze to remove components from any PCB. 
zven double sided, through hole plated 
soards. All it needs is a squeeze or two 
on the trigger and the component vir- 
tually falls out. ¢ Totally self 
contained ¢ Light and compact ¢ Anti static tip ¢ Easy to use 
e Simple to clean and maintain ¢ Variable tip temperature. 
The Sure Shot generates a high speed vacuum every time 
the trigger is squeezed. This vacuum causes the molten sol- 
der to flow into the collection reservoir contained within the 
unit. Here the molten solder solidifies into small particles. 
With its inbuilt variable temperature control the Sure Shot is 
ideal for single sided, double sided and through hole plated 
P.C.B.’s. With just a couple of squeezes of the trig- 
ger all holes are left solder-free for easy removal of 
the component. 


T 1270 $349 


T 1272 Replacement Tip to Suit $19.95 
T 1275 Replacement Filters to Suit $5.95 


We have a sur- 
plus of quality of 
discontinued 
potentiometers. All are standard values, ie. 
1k, 5k, 10k, 20k, 50k, 100k, 
00k, 1M, 2M. Included are 
16 and 32mm 


Premium grade quality. AA size 
only. 500mA capacity. Great for 
those battery hungry toys, cassette 
players etc. 

S 5020 AA Size Normally $3°° 



















































This Month Only $2. ea 
or $2°°° ea 10 up 














rotary and 

; slider pots. Quantity per 
ack is 25. At this price they area 
must for the tool box as spares! 


Only $20 Per Pack 













99.9% mercury free, 
means environmen- 
tally friendly. Se 

Sea up . Hurry - Stock is Limited. 


for Christmas. Not Available from a 
Resellers at these Prices! 

















Mention This Ad & 
Receive a Free 
Bench Stand, 

Valued at $24%! 





ic 





S 4931 Pack 4 AAA Normally $1°° Per Pack 
This Month Only $1 Per Pack 
S 4933 Pack 2 C Normally $1 Per Pack 


This Month Only $1 Per Pack 





Just arrived into stock is a 
new range of miniature 3 pin §* 

XLR connectors. The out- #3 
side diameter of the male is « 
only 10mm. Ideal for audio * 
projects where a small and 
reliable connection is required. 



































These speakers fea- 
ure Poly Emulsion 
Coated Cone 
(PECC) and barium 
ferrite magnets offer 
quite remarkable perfor- 
mance and extremely 
low distortion. 















Quality “Soder Wick” Brand. 
Available in 6 sizes. Ideal for 
all those de-soldering jobs. 

T 1210 0.76mm White $4.50 





This amazing model features just about 
everything you could imagine! Multi-func- 
tion keyring remote control will arm and 












Ideal for Those 



























disarm alarm (and activate central locking if ey 
fitted), chirp the horn, turn on the car ane Minature tel er a aad nee Call 
lights, panic and even open the boot (if actu- We Audio Projects T 1216 2.75mm Blue $5.25 ALTRONICS f 
ator fitted). One remote can control two P0890 Inline Female $3.15 | T12183.7mm Brown $5.75 faikenacificatt a 
alarms (in two cars). P 0892 Inline Male . $3.15 | T 12205.3mm Red $6.25 J digenepatse i 
S 5230 $249 P0891 Chassis Mount Male $3.90 C 3022 6.5” PECC Normally $49 
P 0893. Chassis Mount Female $4.15 This Month Only $ 3 8:00 





. | Rated Input Power................. 30 Watts 
ae i fe, | Freq Response... f0 - 5 kHz 
F Solder type. Bargain ‘a = 

priced. Limited stock. 







































C3030 12” PECC Normally $155 












mene paler 4 > . fa Ideal for printer leads 135 re 

} ese quality meters are i : ‘ 
eee ae dees poneen ae a $5” esate only $ 80 Watts 
Ideal for all those projects jects or replacement n y Freq ecncnad regacadesr acces 0 F 3 kHz 








with TO-3 transistors. units. MU45 quality class 2.5. 
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H og Normally Q 0528 Normally $21” 
$ ; $1 6° f j 
i ae This Month Only Gently cleans Computer Connectors, PCB’s, Switches, Relays, Jewellry, Glasses, Watches , 


Fuel Injectors and other Very Fine 
Parts. 

The Pin Point Ultrasonic Cleaner 
uses a transducer generator to pro 
duce millions of activated micro- 
scopic cleansing bubbles which 
blow dirt, grease and grime off 
surfaces, and penetrate deep into 
cracks and holes. This personal 
ultrasonic cleaner won’t scratch 
precious jewellry or glass. Tank 
size 150 x 90 x 55mm approx. 


50¢ ca 













Cars, Boats, 
Homes etc. 








These amazing little speakers will impress you and your friends. 
Carbon fibre is a new high tech material from which these speaker 
cones are made. Complimented with Barium Ferrite Magnets the 
results are simply amazing. 16 ohm coils make these units ideal 
for multi-speaker installations a breeze. Weather-proof design 
means they are fantastic for cars, boats, homes etc. 


95 
C 0643 Normally $39 A 0100 Normally $229 


This Month Only $2 5 ea, or $40” Pair This Month Only $209” 


PHONE ORDER - PERTH (09) 328 1599 
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Plug Packs 


Our range of adaptors are each fitted with a 1.8M lead, in line 
socket and M 9014 2.5mm DC connector (different adaptor plugs © 
available as below). Simple polarity setting. All energy authority 


approved. 

Cat. Output Max. 

No. Voltage(s) Current Price 
M 9000 3,4.5,6,7.5,9,12DC 300mA $19.95 
M 9002 12V DC 300mA $15.95 
M 9004 9V DC 300mA = $15.95 
M9005 6,9,12VDC 500mA_ $22.50 
M 9022 12V DC 1A $24.95 
M 9027 16V AC 15Amp $29.95 





Famous Labtech 20MHz Dual Trace 
Oscilliscope 


This model is a dual tace, 
20MHz oscilliscope with a high) 
brightness CRT. The vertical @ 
amplifiers have high sensitivity 
of 5mV/div and a frequency 
characteristic responce with a 
smooth roll off exceeding 
20MHz. The TV sync. signal opera-*%% 
tor circuit is provided to ensure stable 
observation of video signals. 
Triggering is obtained by sampling the AC: 
power waveform, external waveform or 
internally generated trigger. Requires 

Q 0175 CRO probes. 


Q 0156 CRO $699 


QO 0175 CRO Probes to Suit $49.95 ea 


Seats 


This multiple function 10Hz to 1GHz 
counter features an 8 digiti LED read- 
out, small size, light weight, and a 
highly stabilised crystal oscillator for 
accurate measurement. 


Q 1535 Normally $499 


This Month Only $449” 


High Power Sirens 


Features strong and durable construction, making it ideal for 
car, boat or home instalation. Includes a 
handy bracket for wall mounting etc. 





STANDARD DELIVERY & PACKING CHARGE $3.50 to 500gms, 


next day Country areas please allow additional 24-48 hours. 


WA -COUNTRY COUNTRY 
ALBANY BP Electronics @ .......cccccsceeeee (098) 412681 BAIRNSDALE 
Micro Electronics.....c.sesscssseese: (098) 412077 BALLARAT 
BUNBURY Micro Electronics .......sesssseee00e- (097) 216222 paar 
ESPERANCE Esperance Comm. ....:.:.sssses0s (090) 713344 
MANDURAH Forum Electronics ............0006 (09) 5813466 
PORT HEDLAND Ivan Tomek Electronics.......(091) 732531 Wy TERN MOOL 
ROCKINGHAM = TV Joe’S weesessssssssssssssessseessessees (09) 5271806 OLD - crry 
NT 
ALICE SPRINGS Farmer Electronics .............00+ (089) 522388 NEWSTEAD 
DARWIN VEeNtLONICS ..ecsessesscsessesseseeseeeess (089) 853 622 WEST END 
VIC - CITY WOODRIDGE 
All Electronic Comp............0+ (03) 6623506 paw el 
TCS Giacccccnienctctnetead (03) 6706474 
BORONIA Ray Cross Electronics @........ (03) 7622422 NMfAROOCHYDORE 
CHELTENHAM Talking Electronics................. (03) 5842386 TOWNSVILLE 
COLLINGWOOD Truscott Electronics @ ........... (03) 4198208 SA - CITY 
CROYDON Truscott Electronics @ ........... (03) 7233860 
FOOTSCRAY G.B. Telespares ......sssccssseceee (03) 3266035 BRIGHTON 
PRESTON Preston Electronics @............. (03) 4840191 CHRISTIES BEACH 
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PCB Mount Cradle Relays 


These high quality relays can be used with or \ 
out cradle socket. Limited stock. Buy now and 
save! Not available from Altronic 
Resellers. 






Relays Normally $9 This 












amp contacts make them ideal fora | Month Only 
myriad of applications. Only while $4-° 
stocks last. 
S 4185 Normally $9 ‘ 
45 S$ 422012V DPDT Relay _$ 4242 Cardle 
This Month Only $ S 4225 24V DPDT Relay to Suit S 4235 Only $ 
S 4235 24V 4PDT Relay 
Deluxe Utility Digital Voltmeter 





Enclosures 


This professional series 
features solid ABS screw- 
together constructions, 
internal PCB guides and 
an attractive rounded fin- 
ish. Larger sizes include 
stick on rubber feet and 
brass screw inserts. Light 
grey case, with dark grey front 
panel, all with a textured fin- bsoptaal 4 / 
ished, they make excellent boxes for your — 
new projects. 














Q voltmeter displays. 
Voltage range and decimal place options a 
easily configured by PCB links. Small, 
compact, reliable and comes complete witl 
plastic surround to give a professional 
finish. Call Altronics for full specifications 












H 0212 50w x 90d x 16h mm $2.95 Specifications: 

pets ew xe0e ee $3.95 Digi btcigs eudhancen’ 3.5, 13mm Heigh 
H 0216 60w x 120d x30h mm = $5.95 Ranges:....200mV, 2V, 20V, 200V, 1000V D« 
H 0217 60w x 120d x 40h mm $5.95 Input Impedance:...........cc.ccscceeeeeeees 10M¢ 
H 0218 80w x 150d x30hmm_ = $7.95 Power Supply csccccossecosssssssssssseesseeie 9V DC 
H 0219 80w x 150d x 45h mm $7.95 PCCUNACY Dissssrsidirutdescrenanisinseds +/-0.5% (2 digit’ 
H 0220 100w x190dx40hmm ‘$11.95 ‘a 

H 0222 100w x190dx 80hmm ~~‘ $14.95 Q 0560 $39 





Squeeky Clean Mains Filters 


Save your precious and expensive comput 
er hardware and hi-fi etc from the power 
surges, spikes, and lightning. Includes2  } 
filters and 8 outlets. ; 


P 8170 Only $299 


Super Large Instrument Cases 


Designed to house amplifiers, inverters, power supplies micro-processor he ala etc. 
Built-in mounting posts for PCB’s, transformers etc. 

Ventilated for efficient air-flow cooling. 
Extra tough, Super finish front and 
rear panels. 3 colours avail- 





° A 'S. 
Extrememly loud 120dB output. Requires able. Pictured battery for size B55 7 
12V DC at 300mA. Dimensions 100mm <= comparison only. 95 chin fs 
diameter by 125mm Long. oe H 0490 Normally $29: 2 Supplies/, | 
S 6130 $29 “ta al This Month Only $25 = Ay a 


_ |HEAVY HEAVY SERVICE -All orders of 10kgs or more must travel Express Road—Please 
_ | allow 7 days for delivery. $12.00 to 10kgs. $15.00 over 10kgs. 
_ |INSURANCE-As with virtually every other Australian supplier, we send goods at con- 


$5, 50 50 500gms "1 as gg signee's risk. Should you require comprehensive insurance cover against loss or damage 
1lkg-5kg AUSTRALIA WIDE-We process your order the day received and despatch via. please add $1.00 per $100 of order value (minimum charge $1). When phone ordering please 
Australia Post. Allow approx 9 days from day you post order to when you receive goods. 
OVERNIGHT JETSERVICE Up to 3kg is $10.00, 3kg to 5kg is $23.00—We try to process TOLL FREE PHONE ORDER -Bankcard, Visa, Mastercard Holders can phone order toll free 
your order the day received and despatch via. Overnight Jetservice Courier for delivery up to 4pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver next 


request “Insurance”. 


day. 


ALTRONICS RESELLERS Chances are there is an Altronic Reseller right near you—check this list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted 
with a @ These dealers generally carry a comprehensive range of Altronic products and kits or will order any required item for you. 


FINDON Force Electronics @ ................ (08) 3471188 
LH & LM Crawford .....00.0...... (051) 525677 HOLDEN HILL Force Electronics @ ........0....... (08) 2617088 
Ballarat Electronics..:.............. (053) 311947 LONSDALE Force Electronics @ ......0......... (08) 3260901 
Stil ee Seasadsalelates Hei cerned ENFIELD AZtronics @ .u.....cccsccssscsssssseeess (08) 3496340 
Ullman Auto..........cccccssesees COUNTRY 
Truscott Electronics @........... (050) 238138 . 
Anidvew Guyatt Blech vias. (058) 219497 va Eyre El@etOnies assissctescsacnnisss (086) 454764 
Brot BISONS raieiesiges (055) 627417 HOBART George Harvey @ oo... (002) 342233 
Delsound PL@ ..........c.ccccce0-0655 (07) 8396155 LAUNCESTON George Harvey © nssisecsisenia (003) 316533 
1 he Ae ennE Nice (07) 2541153 NSW - CITY 
B.A.S. Audiotronics...............+ (07) 8447566 A-One Electronics .............06+ (02) 2674819 
David Hall Elect.@ .00..0......... (07) 8082777 David Reid Elect. @................ (02) 2671385 
SMITHFIELD CHATIOUNS fo sicaierdccsecectdacce, (02) 6097218 
Gladstone Elect. Services....... (079) 724459 COUNTRY 
Electronic Enterprises............ (079) 726660 COFFS HARBOUR Coffs Habour Elect. ......ccccc000. (066) 525684 
Mals Electronics @ ................ (074) 436119 NEWCASTLE Novocastrian Elect.Supplies .(049) 621358 
DUPET SOLEK QD iccsisisseenciatenctenn (077) 724466 WARNERS BAY  Vilec Distributors ....cccccccccsceee- (049) 566792 
WINDSOR M &E Elect. and Comm........ (045) 775935 
Force Electronics @ ................ (08) 2125505 WOLLONGONG Newtek Electronics @........... (042) 271620 
Force Electronics @ ........0....... (08) 3770512 Vimcom Electronics ........0.6. (042) 284400 
Force Electronics © <..:s:<045.00 (08) 3823366 WOY WOY Alphatran Electronics........... (043) 434919 


PHONE ORDER - FREECALL 008 999 007 





MONTH YEAR MONTH YEAR PRICE EACH (includes p&p) TOTAL 
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Please send me SILICON CHIP binder(s) 
at $A14.95 each (incl. postage). Overseas orders 
please add $A3.00 each for postage. 














J New subscription — month to start 


_ GIFT SUBSCRIPTION DETAILS 
(J Renewal — Sub. No. Gift subscription BR 












| | 

| | 
RATES (please tick one) 2 years (24 issues) 1 year (12 issues) | Monto slat : 
Australia : LISA90 LI $A49 | Message ) 
Australia with binder(s) J $A114 _} $A61 ! : 
NZ & PNG (airmail) | Ld $A135 J $A72 | | 
Overseas surface mail I $A135 J $A72 | | 
Overseas airmail J $A240 J $A120 | | 
*+ binder with 1-year subscription; 2 binders with 2-year subscription | Gift for: | 

, , Name 
YOUR DETAILS ae 
= : Address 
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(PLEASE PRINT) 
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Postcode 
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( Cheque/Money Order “I Bankcard © Visa Card ‘J Master Card 


Card No. | | | Card expiry date / 







Phone (02) 979 5644 Fax (02) 979 6503 Mail coupon to: 
Qam-5pm Mon-Fri. Fax the coupon with your _ Freepost25 _ 
Please have your credit card credit card details Silicon Chip Publications 


details ready 24 hours 7 days a week PO Box 139, Collaroy 2097 


No postage stamp required in Australia 
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More experiments for your games Caro 


Games cards are more than just entertainment 
adaptors — they can provide a simple interface 


between the outside world & 


your PC. In this 


article, we turn your games card into an 8-bit 
A/D converter using an op amp & a transistor. 


When we came out with the first 
“Experiments for Your Games Card” 
article in January 1992, we looked 
mainly at using the existing circuitry 
on the card to accept analog resistive 


devices such as light-dependent re- | 


sistors (LDRs) and thermistors. 

Going back briefly to what we dis- 
cussed, the games card essentially 
contains four 555 timers (in the one 
chip) which are connected up as 
monostables. The circuit in Fig.1 gives 
the general idea. The setting of the 
joystick provides the current which 
charges the .01uF capacitor. The com- 
puter then keeps a record of how long 
the monostable output is high, once it 
has been triggered, by incrementing 
an 8-bit register. 

Fig.2 shows the pin-outs of the DB15 
joystick adaptor socket. As you can 
see, it allows up to four analog inputs 
(via the joytick controls) and four dig- 
ital inputs (via the fire buttons). Also 
included are two +5V supply rail pins 
and a number of GND pins. 

Last time, we showed you how to 
connect an LDR or a thermistor into 
the card to measure light and tem- 
perature. This allowed us to measure 
analog signals “of sorts”. The reason 
we say this is that using this method, 
you can’t just apply an analog voltage 
directly onto the input and that all 
comes down to the fact that we have 
to charge up a capacitor in the 555 
circuit on the card. 

Since a capacitor charges up lin- 
early with current and not voltage, 
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this makes it a bit difficult. Also, ifthe 
capacitor doesn’t rise above +3.3V (ie. 
2/3Vcc), the 555 will never reach its 
threshold and switch off after it has 
been triggered. It is this turning off 
which tells the computer to stop count- 
ing. If we did feed a direct analog 


+5V 


X-PLANE 
CONTROL OF 
JOYSTICK 





Fig.1: the input control circuitry for a 
typical games card. There are four 
such circuits to cover all the controls 
on a joystick. 





Y 


Fig.2: the pin connection details for 
the DB15 sockets on a games card. 








voltage into the joystick inputs, t 
circuit would not respond until t 
capacitor’s voltage rose above +3.3 

However, we can solve that wi 
the simple circuit shown in Fig. 
Using one op amp and a transistor, v 
can turn the joystick input into amo 
est fractional 8-bit analog-to-digit 
converter or ADC. And since the jo: 
stick port comes with four analog i 
puts, this gives up to four channels. 

Putting it simply, the op amp an 
transistor form a voltage-to-currer 
converter which turns our analog ir 
put voltage into a current which the: 
charges up the 555’s .01pF capacito 
VR1 adjusts the output current to ob 
tain the best display. Notice that wi 
are obtaining the 5V supply for the 
circuit from the games card (pin 1) 
The op amp used is an LM358 dua 
package so by using just another tran. 
sistor, you can get a second channel. 

By using BASIC’s STICK command, 
it’s a simple case of reading off the 8- 
bit number from that command to re- 
trieve the digital code produced by 
the games card. 


Low-frequency scope 


Putting this into practice, we wrote 
a small program to use the card as a 
low-frequency oscilloscope. Because 
QBasic is quite slow and the STICK 
command even slower, the upper fre- 
quency limit is only 10Hz. This is 
because QBasic can only take 40 read- 
ings from the joystick every second — 
even with a 40MHz 386DxX. This ne- 
cessitates the use of a 100uF capacitor 
on the input so that low-frequency 
signals are not reduced in amplitude. 

Be that as it may, the display in 
Fig.4 shows the results of the pro- 
gram. Even though 10Hz is a low fre- 
quency, the circuit is still useful be- 
cause it can be used to measure long 
term changes in circuit voltages, for 





A amie 8 


*,3: this simple circuit functions as a voltage 
current converter & connects to one of the 


stick pot inputs. 


| all-up cost of about $2 in parts! The 

aximum input signal is 400mV p-p 

rasinewave and 200mV for a square- 

ave. Any more than this and the 
iystick counter register gives errone- 
us results. 

With the components specified, 
1ere is arange of about 80 to 170 on 
1e 8-bit range. It still has 8-bit resolu- 
ion — but not over the full range of 0 
0 255. No, this isn’t eight bits but it’s 
1ot bad for $2. 


?rogramming 

Since January 1992, DOS 4.01 and 
JOS 5 have gone by the wayside and 
we’ve moved into the era of DOS 6. 
This means that many machines will 
have QBasic instead of GWBasic, al- 
though the following tips are equally 
valid in both. However, if you’re still 
working with GWBasic, you may want 


eabale GAG Gikset— 2a? 


sampling 


to take a look at QBasic. 

Even though QBasic is 
only an interpreter, it is a 
big improvement on GW- 
Basic and it has an easy-to- 
use screen editor and no 
line numbering! 

The STICK command 
makes programming the 
games card quite easy and 
takes the work out of hav- 
ing to count up registers 
and examine inputs and all 
the nitty gritty. It works as 
follows. When you want to 
take a reading of the joy- 
stick port, you have to use theSTICK(0) 
statement. When the program imple- 
ments STICK(O0), it not only records 
the x-input from the first joystick, it 
also takes a record of all joystick in- 
puts. The good thing about this is that 
if you decide to use all four inputs as 
ADCs, this system won’t travel any 
slower. 

STICK(0) holds the x-input from Joy- 
stick A, STICK(1) the y-input from 
joystick A, STICK(2) the x-input from 
joystick B and STICK(3) the y-value 
from B, but you must use STICK(O) 
first. For example, let’s say we wanted 
to take 640 samples from the last two 
joystick analog inputs; ie, the x and y 
inputs from joystick 2 and store them 
in an array for future use. These corre- 
spond to the commands STICK(2) and 
STICK(3). A simple BASIC routine is 
as follows: 


PIN 1 


PIN 3 


yscale = 4 


Press {ul to increase horizontal scale CXSCALE) ~ 
Press [d] to decrease XSCALE 





Fig.4: this sample display of the output screen is for a 5Hz 100mV RMS 
sinewave input signal. The on-screen instructions tell you how to expand or 
compress the x & y axes (note: instructions not shown here for the y axis). 





DIM SAMPLE1(640),SAMPLE2(640) 
FOR NUMBER = 1 TO 640 
TEST=STICK(0) 

SAMPLE1 (NUMBER)=STICK(2) 
SAMPLE2(NUMBER)=STICK(3) 
NEXT NUMBER 

Note that we must first perform a 
STICK(0) command before we can get 
information from STICK(2) or 
STICK(3). By using DEFINT SAMPLE1, 
SAMPLE2, you can speed up the pro- 
gram by 5-10% since operation on a 
single-byte integer variable is faster 
than floating-point variables. 

To save these arrays as a file, you 
could use the following routine: 

OPEN [FILENAME.EXT] FOR OUTPUT AS #1 
FOR NUMBER = 1 TO 640 
PRINT#1,SAMPLE1 (NUMBER) 
PRINT#1,SAMPLE2(NUMBER) 

NEXT NUMBER 

CLOSE #1 

The data is then saved in the fol- 

lowing format: 

SAMPLE1 (1) 

SAMPLE2(1) 

SAMPLE1 (2) 

SAMPLE2(2) 

SAMPLE1(3) 

and so on. By replacing the OUTPUT 
and PRINT statements with INPUT, 
you can retrieve this information out 
of the file, for use in another program. 
In fact, this is a very basic model of 
how audio signals can be retrieved 
from extremely noisy signals using 
noise averaging techniques. The stored 
data is fed through an algorithm which 
manages to remove the noise compo- 
nent and retrieve the original signal. 
You may even want to try having a 
crack at it if you have the relevant 
information. 

The program CRO.BAS produced 
the diagram in Fig.4 and can be run 
from QBasic or, if you have access, on 
a BASIC compiler. This will speed 
things up to a degree, particularly if 
you use Turbo Basic from Borland. If 
push comes to shove, you could prob- 
ably get it to work on GWBASIC pro- 
vided you add in the line numbers. 

The listing is too long to include 
here but we can provide a copy of the 
file on disc, as well as a complied 
version called CRO.EXE. If you would 
like a copy, write to SILICON CHIP, PO 
Box 139, Collaroy, NSW 2097. The 
cost is $10 (incl. p&p) and payment 
can be made either via cheque on by 
quoting a credit card number. Please 
indicate whether you require a 5.25- 
inch or 3.5-inch disc. SC 
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Equipment Review 





Epson’s new Stylus 
800 InkJet printer 





If you’re tired of your old noisy dot-matrix 
printer but can’t afford to upgrade to a laser 
printer, you should take a good look at Epson’s 
new Stylus 800. With 360dpi graphics cap- 
ability & quiet operation, it has most of the 
features of a laser printer but at a lower cost. 


Review by DARREN YATES 


Inkjet printers combine the simplic- 
ity and economy of dot-matrix print- 
ers with the resolution and whisper 
quiet operation of the laser, without 
the high initial cost. As well, one of 
the major benefits of the inkjet printer 
is access to the same high quality 
graphics as a laser printer. 


Epson has recently released the Sty- » 


lus 800 inkjet printer which is de- 
signed as a first-buy printer for homes 





and small businesses. But don’t think 
that means that it’s small on features. 
The Stylus 800 is claimed by Epson 


to be a revolutionary printer thanks 


mainly to its Multi-Layer Actuator 
printing head. If you’ve had a look at 
inkjet printers in the past, you may 
have seen evidence of smearing 
around the edges of the characters. 
This occurs because of the way in 
which the jet of ink is sprayed onto 


Epson’s Stylus 800 inkjet printer is quite a compact unit which is capable of 
producing good quality graphics. It has seven resident fonts & can produce 
superscripts, subscripts, outlines with & without shadow, & underlining. 
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the paper at a precise position. 

However, Epson has developed 
new head to “spit” and “cut” the ir 
droplet so that it doesn’t spray. It hel) 
to improve the output and make 
nearly indistinguishable from a last 
printer. This makes it suitable for hig} 
definition graphics as well as stanc 
ard text. 

The Stylus 800 uses a small in 
cartridge which is claimed to las 
around 700 pages at 1000 character 
per page and, unlike laser printer car 
tridges which are quite expensive, re 
placements are available for only $28 
including tax. This makes running ar 
inkjet printer about as cheap as a dot. 
matrix printer. 

Epson has redesigned the plinthead 
section from their SQ-870/1170 series 
so that the Stylus 800 has a perma- 
nent print head which requires re- 
placement of the ink supply cartridge 
only. If you run in economy mode, 
which effectively uses less ink, the 
cartridge life can be further extended. 
This mode is ideal for draft printing 
work and is quite adequate for most 
letters, essays, school assignments and 
so on. 


Features 


For people with a shortage of desk 
space, one of the attractive features of 
the Stylus 800 is its size —it’s only 435 
x 264 x 154mm which is not much 
larger than Epson’s old LX-400 9-pin 
printer. All controls except the power 
switch are on the front panel for easy 
access as well as all the status indica- 
tors. There’s even an “ink low” indi- 
cator to tell you when it’s time for a 
new Cartridge. 

Inside, it has seven resident fonts 
including Courier, Script, Prestige and 
Roman but Epson’s new ESC/P2 
printer control language also gives 


urier 
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self-test function is built into the Stylus 800 & is 
tivated by holding down the FONT button while the 
ywer is turned on. Above is just part of the resulting 
‘int out, shown about 75% of actual size. 


scess to scalable fonts from 8 to 32 point, as well as 
nhanced graphics. Other printing enhancements in- 
lude superscripts and subscripts, outlines with and 
vithout shadow, and underlining. 

Although the printer is so new that few programs as yet 
vill have a direct Stylus 800 printer driver, it operates 
xtremely well using the LQ-870 ESC/P2 driver available 
n Windows 3.1. This means it can be used with a large 
1umber of drawing, CAD and desktop publishing pro- 
xrams with laser-like performance whilst retaining dot- 
matrix compatibility. 

It also has a 100-sheet paper tray and automatic sheet 
feeding, as well as single sheet manual feeding from the 
rear. The one thing Epson has left out which we would 
have liked is a tractor feed option. 

Because it is designed as a high-quality graphics printer, 
it doesn’t have a high-speed draft mode. However its 
speed is still a respectable 180 cps at 12cpi and 300cps at 
20cpi. And of course, its whisper quiet operation makes 
it a delight to have sitting next to the computer. 

Connection to your PC is via the standard Centronics 
port, but if you use Epson Connect!, you can also run it 
from an Apple Macintosh. 


Impressions 

Our overall impressions of the printer are quite favour- 
able. In just the short time we have had the Stylus 800 
here in our editorial offices for review, it was quickly 
pressed into service once we realised its potential. On the 
noise-level front, it is just so much quieter than a dot- 
matrix printer that the cost of slightly reduced printing 
speed is worth the peace and quiet! It’s also quite a good 
deal smaller than a laser printer yet more than capable of 
producing high-definition graphics, including circuit 
diagrams and front panel artworks! 

The Stylus 800 retails for $649 plus sales tax where 
applicable and, as we mentioned above, ink cartridges 
are available for $28. For more information about the 
Stylus 800 and other Inkjet printers, contact Epson Aus- 
tralia, PO Box 410, Frenchs Forest, NSW 2086. Phone 


(02) 452 O666. SC 
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100MHz 





ESCORT 
EDM-1133 


e 3% Digits 

e Autoranging 
e 8 Functions 
e DC V, AC V 
e DCA,ACA 
e Ohms 


_ Valued at 
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NSW. (02) 519 3933 
VIC (03) 889 0427 
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: ae) 10, MEMORY 1-9 10-99 100+ 
= 41256-08....54.95 $4.75 $4.50 
44256-07..$11.95 $10.75 $9.95 
Epsons new ink jet technology pats si Fade Ph ut elo a 
delivers 360 x 360 dpi text & graphics tas 3 the aS ait oe aot 


*46- ink j i 

nozzle ink jet dot matrix a 256K-70 $39 $37 $35 $33 
STOCK NOW 4M x 9-70 $369 $359 $349 $339 

"Parallel port standard “ASE 4M x 9-60 $449 $439 $429 $419 


*100 sheet paper cassette NEW 72 pin RAM Modules 





QS - 123 WARRIOR 5 
IBM Compatible (15 pin) 
QS - 133 
APPLE & IBM Compatible 
(9 & 15 pin) 

AVIATOR 5 
“Authentic aircraft control yoke 
*Automatic control yoke centering 
*Realistic Altitude / Level Indicator 


hhh te i hn OE EER cases esenaaswessseranas 


8 MEG RAM...........-..0.....--- 


16 MEG RAM......000000000000. 
J: 4:5 ; 


386 & 486 machines require 
additional game card. 
MORE AT OUR STORES 


PERSONAL LAMINATOR 





ROD'S SPRING SALE ON NOW! 


| LOOK AT WHAT YOU GET 

gi) ALL SYSTEMS INC. 2 OR 4 MEG RAM - 101 
i KEYBOARD - SUPER VGA (1024 X 768) (0.28" 
] DOT PITCH) COLOUR MONITOR - 2 SPG PORTS 
l- 1 MEG VGA CARD - 1.44 MEG 3%" OR 1.2 5 
]%" F.D.D. 18 MEG SHAREWARE SUPPLIED INC. 

i GAMES, SPREADSHEET, DATABASE, WORD 

i PROCESSOR, CASHBOOK & ACTING SOFTWARE 


IFOUR YEAR PARTS & LABOUR WARRAN 
m386SX-40 SYSTEMS 
‘With a 131M HD 2M RAM...$1320.....$1090 
MWith a 212M HD 2M RAM...$1370..... $1130 
‘With a 260M HD 2M RAM... ....$1200 
™ With a 345M HD 2M RAM... 1181310 
With a 424M HD 2M RAM... 12-1495 
With a 525M HD 2M RAM...$2205..... Sas Y45) 


386DX-40 128K Cache SYSTEMS 
‘With a 131M HD 4M RAM...$1715..... $1415 

mM With a 212M HD 4M RAM...$1765..... $1465 

| With a 260M HD 4M RAM... 2.91535 

'With a 345M HD 4M RAM...$1980..... 
‘With a 424M HD 4M RAM...$2200..... $1820 
‘With a 525M HD 4M RAM...$2600..... $2150 $189 
Kis1o] Bp Cz L0ld Molor- 1m = {ULM 8) ole lg-Lel-t-1e]( 1 si79 
With a 131M HD 4M RAM...$1810..... Sy4d5 4. let speed modem users 

™ With a 212M HD 4M RAM...$1860..... $1535} 099° Re Ok emnie 
With a 260M HD 4M RAM... at 256K VGA 16 BIT... 

r With a 345M HD 4M RAM... Bee 512K VGA 16 BIT ha 
With a 424M HD 4M RAM...$2295..... 1 MEG VGA CARD... $119 
With a 525M HD 4M RAM... 
486DX-33 256K Cache SYSTEMS 
‘With a 131M HD 4M RAM... 

With a 212M HD 4M RAM...S2120..... 


With a 260M HD 4M RAN... 
With a 345M HD 4M RAM...$2336..... SOUND BLASTER CARDS 


wi gag a Ra es Sound lst One 2518 
7 M HD 4M RAM..$2955.... 

Wath 2 eon sake Sound Blaster Pro MCV $399 

VIDEO BLASTER... 

16 BIT ASP Sound BI'....5424 


SPEAKERS. JUST..........510 







24 igs printer 252cps. d.s. 
SEAGATE DRIVES. Ring for tatest prices. 
seseseceee $589 or —$489(ex tax) song Voice.C Av.Acc Brand Tax Inc. Tax Ex. 

9 pin 80col....... 14ms SEA {$309 
9 pin 240cps 80coi....... 16ms SEA /|$329 
24pin 295cps 80col....... 16ms SEAMAX'$379 
24pin 330cps 80col....... 16ms $459 
atm din 12ms $579 

D8 136Col..... 12ms $799 

- 12ms $1199 


Laminate membership cards! 

i 
We also stock Laminate sheets of 
all different sizes -- 100 Business 
card size sheets 
















386SX-41 LM 47 32K Cache..$155 
386DX-40 128K Cache 
NEW 386DX-40 128K Cache with 


Provides ten signal outputs with only one 
Upgadabie CPU socket and Local 


PC system - 1 VGA input to 10 VGA HERE'S JUST A SMALL SELECTION 
outputs Ideal for schools & factories IBM CARDS THAT WE STOCK 
1024 x 768 - 1280 x 1024 res. ...... moe | LOCAL BUS VESA CARD 1M.......... 


486DX-33 256K Cache with 
upgradable CPU socket and 2 


BOSOeoeroessesscesseccsssenasssees 


486DX-50 256K Cache L.B... $1194 
486DX2-50 256K Cache LB..$1099| *6p.p.m. *300 dpi “Expandable || 2 WAY FDD CONT... eee 
486DX2-66 256K Cache _B..$1294 memory up to 5Mb *14 Bitmapped Wesdecs act gebekesed 
4} & 13 Scalable fonts rate”... bepe mane Add ee 
q| GREAT PRICE ONLY FROM RIE. |/ cirrus $3 VGA CARD................. ; 


$1399 2M OAK VGA 1280x1024 LocBus...$399 
High Speed Dual Serial Port Card...$99 


MS Powerpoint for Windows..... 

MS Project for Windows.............. 

MS Publisher for Windows.......... 

MS Works for Windows ............... 
SHAREWARE SOFTWARE Norton Back-up for Windows..... 
OVER 1500 TITLES TO Norton Desktop for Windows..... 
(Og (@]@hs) <i 210) Me) | AReme i (ON Target for Windows................ 


vn" Quattro Pro for Windows.............. 
FOR A 5'4" DISK Wordperfect 6.0........ccssccsssssecscseees $189 


SHAREWARE CAT. $3.95 STUDENT ID REQUIRED WHEN ORDERING 





3 BUTTON MOUSE 
WITH 372" 
SOFTWARE 


32° DS:HD FORMATTED AND PRETESTED WITH SOFTWARE 
FOR DATA INTEGRITY AND RELIABILITY 


COME COMPLETE WITH WRITE PROTECT AND LABLES 
DESCRIPTION + ss) 10+ 50+ 100+ 500+ 
5%,DS/DD $4.50 $4.30 $4.30 $3.95 
5%4DS/HD $8.50 $7.95 $7.90 $6.90 $6.90 215 x 24.5 x 30m 
3/2 DS/DD $8.50 $7.50 $6.95 $6.90 $6.90 |Raneemanenaals 
3% DS/HD $10.50$9.95 $9.75 $8.95 $8.50 |EICREee 


JAPANESE TECHNOLOGY] 12VSOLARCAR 

TOP BRAND DISK DRIVESIBATTERYCHARGER 100 WATTINVERTER 
1.44MB 3%" F.D.D.$79.00 was 628.95 12V DC TO 240V AC 
1.2MB 5%" F.D.D...$94.00 NOW GREAT FOR CAMPING, BOATING 
3% CRADLE........... $9.95 $15.95 


486DX-50 256K Cache SYSTEMS. 
‘With a 131M HD 4M RAM... $2010 
‘With a 212M HD 4M RAM... $2050 
With a 260M HD 4M RAM... $2120 VERBATIA 
With a 345M HD 4M RAM... $2230 PLASTIC BOXES 
mVWith a 424M HD 4M RAM... mess S88R | Description 1-9 10+ 
‘With a 525M HD 4M RAM... Syria! 32 DS/DD $21.95 $20.95 
3% DS/HD $32.95 $31.95 
486DX2-50 256K Cache SYSTEMS ; 5% DS/DD $17.95 $16.95 
With a 131M HD 4M RAM... Spee | 5% DS/HD $22.95 $21.95 
With a 212M HD 4M RAM... $1975 /ERE Ma | 
With a 260M HD 4M RAM... 2192045 CARDBOARD BOXES 
With a 345M HD 4M RAM... MYA EER | Description 1-9 10+ 
With a 424M HD 4M RAM... SYREIE! 3/2 DS/DD $17.95 $16.95 
With a 525M HD 4M RAM... M42 | 3% DS/HD $27.95 $25.95 
5% DS/DD $12.95 $11.95 
486DX2-66 256K Cache SYSTEMS 5% DS/HD $17.95 $16.95 MELBOURNE: 48 A'Beckett St. Ph:(03) 663 6151: Computers Ph:639 1640 
With a 131M HD 4M RAM... $2080 : OAKLEIGH:  240c Huntingdale Rd. Oakleigh. Ph: (03) 562 8939 
®With a 212M HD 4M RAN... _....$2120 NORTHCOTE: 425 High St. Northcote. Ph: (03) 489 8866 
With a 260M HD 4M RAN... yale | SUPER VGA BOX HILL: 1031 Maroondah Hwy. Box Hill. Ph: (03) 899 6033 
2 With a 345M HD 4M RAM... ....$2300 14" 1024x768 0.28" Dot ADELAIDE: 241-243 Wright St. Adelaide. Ph. (08) 211 7200 
With a 424M HD 4M RAN... __‘Piteh..........$399. SYDNEY: 74 Parramatta Rd. Stanmore. N.S.W. Ph: (02) 519 3888 
With 2 525M HD 4M RAM... a NON-INTERLACED MAIL ORDER: (03) 543 7877 (local) Fax: (03) 543 8295 


(2S\ot Local Bus Motherboard ) 44" 1024x768, MAIL ORDER HOTLINE: 008 33 5757 STD ORDER BULLETIN BOARD 
2 eh | ae nara commen, Cong ms Eo 
SYS TEN Sei APACS ene eee XGA 15" 1280x1024 HEAD OFFICE: 56 Renver Rd. Clayton Ph: (03) 543 2166 Fax (03) 543 4871 


PRICE ONLY WITH SYSTEMS MS DOS 6.0.. $99 DIGITAL.....$729 OFFICE HOURS 9am - 5pm Monday - Friday 


MS DOS 6.0 AND WINDOWS 3.1.........$149 Fe 
Errors and Omissions excepted. Prices subject to change without notice due to BLUESTAR COMPUTERS: 


RAM CPU price availability fluctuations. IBM’. PC’. Microsoft" are all registered MELBOURNE: 271 Maroondah Hwy. Ringwood. (03) 870 1800 Fax:(03) 879 3027 
) trademarks of their respective owners. SYDNEY: 115-117 Parramatta Rd. Concord. (02)744 5526 Fax:(02) 744 5405 
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SORRY NO 
PICTURE AVAILABLE. HOT 
THE PRESS! 


\BSOLUTE 
s,EGINNER'S GUIDE 
‘O QBASIC 


'erfect for the person who wants to 
‘€ a programmer but needs a good 
reginning! 

“his book talks to readers at their 
evel, explaining every aspect off 
ow to Start programming in the 
QBasic language. 

» Features special YIKES! section 
that tells the reader what to do with 
various error messages 
* Includes HMMMMMMMMM! 
sections that explain important 
topics in programming to consider. 
* Presents aid for the Technically 
Timid sections that explain 
technical Topics in simple terms . 
* Covers a thorough introduction of 
the QBasic language organizing a 
program, and how to store 
information 
Approx 300 pages 


| B21289.....corseesssssseseeeseee $39.95 


TRO 
TRO 
‘TRO? 
‘TROP 
>TROF 
>TROF 
>TROF 
>TROF 
>TROF 
>TROF 
>TROF 
>TROF 
TROP 
CTROF 
CTROR 
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WORDPERFECT FOR 
WINDOWS HOT TIPS 


This book is for the WordPerfect 
users Of all skill levels-beginners 
who want to become more 
proficient or experienced uses who 


) want to learn some new tricks! 


* Covers the many significant 


| changes to the latest version of 

| WordPerfect - and how to master 

| them. 

| Tips are categorized by topic with 


icons for easy reference. 
* Topics are indexed both by 
category and alphabetically for 


| easy use. 


Approx: 224 pages 


DBZ SOG sescstigeyscinsenceneonts $26.95 










SORRY NO 
PICTURE AVAILABLE. HOT 


WORDPERFECT 6 
FOR WINDOWS 


QUICK REFERENCE 


' The instant reference to essential 
WordPerfect 6 for Windows 
commands! 

* Easy to find information and 
fundamentals 

* Alphabetical listngs and tips 

* Approx: 160 pages 

209 1 Oise an $19.95 


COMPLETE 
IDIOT'S GUIDE 
For people with better 
things to do! 


The complete idiot's guide series de- 
livers information that everyday users 
need and want to know, not everything 
there is to know. The authors personal 
writing style and "we're all in this to- 
gether’ attitude take the edge offa new 
technology. 

Information is presented in short, maga- 
zine-like sections, which make it easy 
to skim and find information. Humor- 
ous asides, an open design, and car- 
toon illustrations provide a friendly 
learning atmosphere. Real-life exam- 
ples and ideas for practical applica- 
tions show readers what they can do 
with a computer, not just how to make 
the parts work. 

SPECIAL 

FEATURES: 

*"What's wrong with this Picture" illus- 
trations that show PC pitfalls. 
*"Opps" tips that tell readers how to 
avoid and get out of trouble spots, 
interesting side notes that satisfy the 
readers curiosity. 

*"Speak like a geek" glossary, cross- 
referenced index, and a convenient 
four-colour, tear out reference card. 


Complete Idiot's Guide 
to Computer Terms 
Beginning/Intermediate 
B21 1G viciscsrssece $18.95 


Complete Idiot's Guide 
to WordPerfect for Windows 
Beginning/intermediate 
B24112-3%. 4.2... $18.95 


Complete Idiot's Pocket 

Guide to WordPerfect 6 

Beginning/Intermediate 
2421 2. ccssscssanee $12.95 
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| tea 
THE FIRST | the First Booko - 
BOOKOF | “Mtoras. 


“OR WINDOWS 
MICROSOFT |p | 
WORKS FOR ae 
WINDOWS [ws 
Users learn Microsoft's powerful 
intergrated for the Windows 
environment step by step with this 
beginners guide 

* Outlines the various features and 
applications of Microsoft Works 

* Devotes chapters to database, 
spreadsheets, word processing and 
communications proceedures | 

« Demonstrates how to intergrate 
Output from applications into unified 
files and documents 

« Features Quick steps, notes, 

tips, and practical examples to make 
learning easier. 

Approx. 300 pages 

B220 $34.95 








NOUV TAVING CLOUIRUINIVO RVUTAVING CLOUT RUIN MUU TAVIS CLOW RUIN ON I 
ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 

BENG Li Lane unt: Sate ayes at soegaems mS ROD IRVING E 


Re mm mm re ras 


QUICKSHOT 

JOYSTICKS 
QS-123 
WARRIOR 5 
IBM Compatible 
(15 Pin) | 
C14208...$49.95 


QS-133 

APPLE & 1BM 
COMPATIBLE 
(9 & 15 pin 
connector) 
C14211....$59.95 


COMPUTER 
VIDEO GAME 
JOYSTICK 
CONTROLLER 
(9 pin plug) 
Rapid Fire 
buttons 
C14214....$29.95 


QS-113 

DELUXE JOYSTICK 
CONTROLLER 
15 pin IBM 
Compatible 
Suction Cups, 
Auto Fire Button 
C14210....$44.95 


Qs-131 
NEW BASIC 
ATARI/ 
COMMODORE 

(9 pin) 
C14218......$19.95 


QS-123 PC 
IBM PACK 
Including 
Adaptor Card 
(15 pin) 
C14217....$69.95 


QS-130N/F DELUXE 
DIGITAL NINTENDO 
& MULTI-SYSTEM 
COMPATIBLE 

(7 & 9 pin) 
C14209......$39.95 


BUDGET IBM 


JOYSTICK 

» Compatible with 
PC, XT/AT 
*-Elegant appear- 
ance and durable 
mechanism. 
Auto-return centering with fine 
tuning to adjust stable zero. 

- Accurate and stable 
performance. 

* Long life variable 
resistorcontrol. 

¢ Long Life fire switch 


A 2OG  csscascsncsinaaseenine $24.95 
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LAY-BY NOW 
FOR 
CHRISTMAS! 


AVIATOR 5 
« Authentic aircraft 
control yoke 

« Automatic control 
yoke centering 


- 4 positive 
response fire 


€. e 
buttons 


- Realistic altitude/level indicator 

- 2 dual speed Turbo fire buttons 

- X and Y axis trim control switches 
- 6 foot cable with 15 pin connector 
« Stablizing suction cups 


-6 U.S Military insignia stickers 


C14256.. .csesererevese $89.95 


* 386 & 486 machines require 
additional Smart games card. 


GTO ess siiacianiaasszrecnesntaoeenss $39.95 


EPSON SYLUS 
800 INK JET 















* High quality. Epson's new ink 
technology delivers crisp 360 x 360 
dpi text & graphics 

* Flexablbe paper handling. With built 
in paper feeder to load up to 100 
sheets automatically 

* Fast printing speed. Print up 180 
cps in 12 CPI leter quality mode. 

* Very quiet ink jet printing 

* Compact streamline design. 
Suited to the office or home 
environment. Has ESC/P2. This 
enhanced printer control language 
addds scalable fonts & improved 
graphics capability. 


COPA 10 si sh ctcsasteiacevn $599.00 


EPSON EPL- 5200 
LASER PRINTER 


The EPL-5200 is the latest in 
Epson's advanced line of laser 
printers, combining high performance 
and reliability with a wide range of 
features. The printer combines a 
semiconductor laser with the 
electrophotographic technology used 
in office copiers to give you high- 
quality printing that is both fast and 
quiet. The imaging system used by 
the printer is driven by a powerful 
processor that allows the printer to 
compose an entire page internal in 
internal memory before printing. The 
printer can manipulate the page it 
holds in memory to provide you with 
many features not found on other 
types of printers, including the ability 
to mix text and graphics, create 
predefined forms, and print with a 
range of fonts normally associated 
with typeset material. 


IAS, | Si $1399.00 
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NG ELECTRONI 
NG ELECTRONI 
NG ELECTRON 
NG ELECTRONi 
NG ELECTRONIf 
NG ELECTRON ia 
NG ELECTRONI * 
NG ELECTRON 
NG ELECTRONI 
NG ELECTRONI§ 
NG ELECTRONI! 
GELECTRONIf 9 Watt Solar Panel 
YGELECTRONI's Sjze: 370 x 370 x 17mm 
\GELECTRON' . 12¥ Voe 16V (max) 18V 

NG See Isc 400mA (ax) 500mA 


IGELECTRONIE 719028...Was $99 


VG ELECTRONI: 
IG cele, | Now Just $79.00 


IG ELECTRONIff REI RRE 
VG ELECTRON! 
NG ELECTRONIff 


PUSS TEN TNA 













SAVE! 
SOLAR PANELS 








4G ELECTRONI 

JG ELECTRON! 

YG ELECTRON! 
NG ELECTRON! 
1G ELECTRONI 
JG ELECTRONI 
1G ELECTRON! 
G ELECTRONI( 
G ELECTRONIG] 


G ELECTRONK 
GELECTRONKE Z19036...Was$499 
Now Just $169.00 





18 Watt Solar Pane 


12V Voc 16V (max) 18V 
Isc 800MA (max) 1000mA 


G ELECTRONI 
G ELECTRONI 
G ELECTRONI 
G ELECTRONK 
G ELECTRONI 
G ELECTRONK 
G ELECTRONI 
G ELECTRONI 
G ELECTRONIGf 


ECTRONI 
oe eeteon.) 27 Watt Solar Panel 


scaled 12V 16V (max) 18V 
( 

G ELECTRONI Isc 1200mMA (max) 
GELECTRONI@® 1500mMA 
GELECTRONI) Z19038.....Was-$299 


G ELECTRONK 

G ELECTRONIG Now Just $229.00 
G ELECTRONK 
G ELECTRONK 
G ELECTRONI 
G ELECTRONI 
G ELECTRONI 
G ELECTRONII 
a ELECTRONI@l 
G ELECTRONI| 

G ELECTRONI| 


G ELECTRONI ENCAPSULATED 
G ELECTRONIG 


G Ee one SOLAR CELL 
G ELECTRONIG MODULE 0.45V 


G ELECTRONI 
G PuECTHCH 200mA 


G ELECTRONIG 219001 Was-S256 
G ELECTRON'” Now Just $1.95 

G ELECTRONI 

G ELECTRONI 

G ELECTRONIG 

G ELECTRONI 

G ELECTRONI 

G ELECTRONI 

G ELECTRONI 
GELECTRONI§ “*®s A 
IG ELECTRONI . 
cevecTronif SOLAR PANEL 
|G ELECTRONI: 3, 6, 9 VOLT 

IG ELECTRONI Simple and easy to use, this 
|G ape solar panel converts the 

GG ELECTRONIE gun's energy to electrical 

G ELECTRON |§ power supply of 3, 4.5, 6 and 
GELECTRON' 9 volts for different electrical 
IG ELECTRONI§ appliances. An ideal & 
GELECTRON'. conveinient power supply for 
GELECTRON') powering small calculators, 
GELECTRON's radios battery operated toys 
IG ELECTRONE etc. This product also 

IG agli | doubles as a battery charger 


GELECTRON® for “AA” size rechargable 
IG eae batteries 


GELECTRON” 719013 Was-$24.96 


iG ELECTRON! 
iG _ Now Just 19.95 


iG ELECTRON! 
IG ELECTRONICS 
IG ELECTRONICS 
IG ELECTRONICS 
iG ELECTRONICS 
IG ELECTRONICS 
IG ELECTRONICS 
IG ELECTRONICS 
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SOLAR PANEL WITH 
MULTIPLUG 


Provides extra power for your . 


portable radio / cassette 


player, simple ‘to use, easy and 


convenient. Clips to your belt 
or pocket as a solar battery 
charger for rechargable 
batteries. 


Z19015.......Only.$12.95 
SOLAR BATTERY 
CHARGERS 


SOLAR CAR BATTERY 
CHARGER 

Never worry about your car 
battery giong flat when left 
without being used over a 
prolong period of time. 

Simply place the solar power 
unit on your dash or near a 
window in your garage and 
plug it into your car cigarette 
lighter. The unit consists of 
solar cells in a housing with 1 
metre of cable and cigarette 
plug. 

219054 ..Was $29.96 
Now Just............. $19.95 


SUPER SOLAR CAR 
BATTERY CHARGER 
ry £1 YA $69.95 





SOLAR BATTERY 
CHARGER FOR "AA" 
SIZE BATTERIES 

2 Cells & 2AAA cells 
219050 Was-648.956 
Now Just $9.95 






Orbis & "AA" SIZE 
SOLAR BATTERY 
CHARGER 

One of the cleverest battery 
chargers ever made. This 
battery charger doesn't just 
charge "C" size batteries it 
also chargers "AA" batteries 
Never be without powe again. 
Great for camping, fishing, 
boating etc. So compact it can 


be taken anywhere. 
219051 Was-$19.96 
Now Just $9.95 
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KEYCHAIN BATTERY 
ANALYZER FOR 
TESTING ALL SIZES 
OF BATTERIES 
219062......... Only $4.95 


SOLAR LIGHTS 





SOLAR CAR 
EMERGENCY LIGHT 
AN CHARGER 


Use this great device as an 
emergency light/blinker. or as a 
torch light for repairing your 
car etc. in the dark. The solar 
panei can be adjusted to 
different angles for better 
absorbsion of sunlight. Can 
also be used as a straight 
forward battery charger for for 
charging rechargable batteries 
Comes with 2 NC standard 


rechargable batteries. 
219053 Was $29-96 
Now Just........... $27.95 





SOLAR MUSICAL 
KEYCHAIN WITH LIGHT 


Never lose those keys again 
with this clever little device. 
The solar powered keychain 
with light will let you know 
where you left your keys just by 
listening for the music. The 
solar powered light will always 
let you find that illusive 
keyhole in the dark. 


219060......... piaaosees $4.95 





RECHARGEABLE 
SOLAR LIGHT 

- Automatically turns on at 
night and turns off during the 
day. 

- Detachable solar panel for 
indoor or outdoor use. - Unique 
protection for low voltage 
discharge ciruitry makes 
charging easy and quicker! 

- Easy to install, equipped 
witha ccessories for easy 
asseembly beside the house 
number, pathway, side of the 
house, in the garden, sitting 
room study room etc. 

- Speedy Charging - Only 6 
hours of charging will give 
12hours of use at night. 
(Depending on location and 
time of year) 

Z19060 Was-$49-96 
Now Just........... $29.95 
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SOLAR 


EMERGENCY LIGHT 
Never worry about getting 
caught in the dark when your 
batteries go flat in your torch. 
This Solar Rechargeable 
emergency light stores energy 
from the sun during the day so 
that the light can be used 
during the night. Great for 
reading so searching in the 
car. Ideal for camping, 


Barbecues etc. 


219061....... Just $19.95 


SOLAR RADIOS 





SOLAR 
MINI FM RADIO 


Take this solar FM radio 
anywhere. It's lightweight & 
con convenient Can be hooked 
onto a keychain or clip it onto 
your belt or clothing. It can be 
charged off the sun or 
incandescent light. - Unique 
feature: This radio is equipped 
with an external DC jack 
(3.5mm) for quick recharge and 


operation during or no light. 
Z19069 Was $29.95 
Sale Price..$24.95 









DYNAMO & SOLAR 
AM/FM RADIO WITH 
4 WAYS POWER 
BACKUP. 


This is the radio that every 
traveller should have! You will 
never run out of energy 
sources for this little radio 
because it has four different 
power sources: Solar power, 
Manual dynamo winding, DC 
charging, "AA" batteries. 
Z19064 was $49.96 


Sale Price $29.95 














SOLAR AM/FM RADIO 
KEYCHAIN 

Pocket size AM/FM radio with 
keychain and clip for easy 
listening anywhere, 
anytime.Where ever your keys 
go 80 does your solar radio. 


219068..Was $29-95 
alePrice.,... $19.95 
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SOLAR. 
EDUCATIONAL 
TOYS 


SOLAR MOTOR KIT | 
This is a great starter kit 
consisting of a 0.9V 400mA | 
solar cell and a small motor 
with a 48" wire. Great for 


beginners or just the pti 
219040... Was $9.96 
Sale Price $7.95 


a 


EDUCATIONAL 
SOLAR ENERGY KIT. 


Learn what solar power is 
and how to build your own 
solar system. With this great 
kit you can make an electrica 
circuit. Learn how to increa 
voltage, current and how to 
make a solar panel and 
produce energy from the sun. 


219042 Was $22.96 
Sale Price...$17.95 
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SOLAR WOODEN 
MODELS 


Build great little solar 
powered wooden models 
with these kits! There are 3 
different kinds of models to 
choose from. A helicopter 


DUMUBVMIIMIIAIAIIAIIIIII D2 eee 


DD re 
ONO ODDAD244 6 


RO 
with working motor, an RO! 
aeroplane with working motors 20) 
or a gramophone that plays ROL 
music. Each kit contains a A ROL 
set of precut plywood, PVA ROL 
cement, assembly instruction § 90/ 


sheet, solar cell module, ROC 
musical IC or small DC motor, ROC 


wire and sandpaper. ROC 
219044 Aeroplane ROC 
219046 Gramophone ROD 
219048 Helicopter ROD 
Were $19.95 Each =| 0 


Sale Price $9.95 each | ie 





SOLAR VENTILATOR 
Specially designed to 

circulate the air inside your : 
house, apartment, home unit, e 
kitchen, toilet, bedroom etc. 

- Ventilate the hot air slowly 

& smoothly with soft air, not 
violent breeze which can 
untidy & dusty. - Works 
directly from the sun. Does ‘ 
not need a battery. S 


2Z19055...Was $39.96 
Sale Price.........$24.95 
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(0) =) (0) lB) <4 ot PRINTER DISK KEYBOARDS & : ie ee | LOD IRVING 
| RIBBON SALE! ASSESSORIES PN OO} 53510) 2 {| =e) Sede: 

| f % DISCOUNT OFF Somat 
copy Dace ANTI GLARE Boo Buin 
lolder — THIS MONTH ONLY! SCREENS = foo iavinc 
'U-H33 Relleve eye strain and OD IRVING 
Sopy area 92" x 11" HERE'S JUST A SMALL IBM* COMPATIBLE | headaches and increase — gion InVviNG 
Sliding line guide SAMPLE OF OUR HUGE DISK NOTCHER EXTEMDED "AT" production with these Ant ne eee 


Glare sreens 



































































































Flat metal base RANGE OF PRINTER Converts a 514" single sided 
321060...........$39.95 | RIBBONS. WE HAVE OVER | fioppy disk to a Bet pee ee (1 ie X99995 12" Screen $9.95 55) iavinc 
70 pilates IN STOCK! floppy by placing an appropri- ey pe eT eee | . X99990 14” Screen $18.95 (OD IRVING 
® Action Printer $12.95 ate notch in the floppy disk ee X99991 15" Screen $59.95 © 00 !RVING 
vopy NEC Pinwriter P3 $17.95 ! SEES SESE RS " (OD IRVING 
Hold 3 NEC Pinwriter PS $19.95 | Jacket. C21070. X99992 17° screen $79.95 [55 javinic 
bd / Citizen 120D $10.95 CaO KEYBOARD DBO & DB25. _- Boo Tne 
Ajustable arm allows easy dope, 8 OD IRVING 
pease Epson ERC23 $18.95 WRIST REST pete) GOD IRVING 
positioning CUT OUT PLATES: 
Epson DFX 5000 $39.95 This Is the product that all me OD IRVING 
“Copy area 9¥2" x 11" Epson EX 800 $18.95 i bet Oge dal Os sittin BOD IRVING 
tliding |i : secretaries, word process- 4 ae tee F 
Sliding line guide Brother 1824L $25.95 : ‘(OD IRVING 
“Clamping Mounti : Screg ing operators or keyboard BOD IRVING 
| ping Mounting BJ Cartridge BC-01 $55.00 operators have been waiting  —— Boo iavinc 
(21062. eecnecssa $39.95 Fujitsu DL330 $1 8.95 HEAD CLEANE for! The wrist Rest lays in BOD IRVING 
Tobisha P321/341 $18.95 DISK irantotihe keyboard that DB25 BACK BRACKET "od !Avinc 
Oki Microline $39.95 It takes only a minute allows you to keep your 1 HOLE Js eee 
i PROTECT YOUR ie oat ae hands at the correct height P10907..Sale Price $0.95 §95 javinc 
magnetic oxide particies when typing while prevent- OD IRVING 
Grip Clip DATA WITHA on your drive heads to ing fatigue. Hoo IRVING 
| Copy Holder FLOPPY LOCK —o skier mallets C2 1098. ii ccssehearis $9.95 | DB( & DB25 CUT OUT ee ee 
*Attaches to the top of your Seen Oran enrerrs” P10908 Sale Price $0.95 §09 !RVING 
© monitor Less serice call. bx tet eet pel OD IRVING 
{} “Spring clip to hold paper. than half || Regular use of a hea S OD IRVING 
“= “Velcro at mount for easy rice! cleaner will keep your drive OD IRVING 
q removal : free of trouble causing dirt KEYBOARD COVERS BACK PLATE BLANK foo iavinc 
e i and help keep your system C21089 84 KEYS...$4.50 p10909 Sale Price $0.95 gO? \°Y'NG 
dicai CGS wistcaciaas $14.95 ges of documents and up and running. These disk C21088 101 KEY....$5.95 foo aire 
4 Wreltlanels personal or company data 'S | cleaners are simple to use, BG iavind 
Ca ee | 3 very important in todays | and include cleaning ay OD IRVING 
4 HOLDERS workplace. Particulally in to- eniistionocd Instrucllons., ae Cases style may WOD IRVING 
7 day's business environment eS vat enemas iratials GOD IRVING 
; ¢ 3 1/2" = . 
a where being one step in front of , ) MINI FLIPTOP == ‘op iaAVING 
qj the opposition is vital for suc- C1 2560..Was $6-96 Bee) TOWER —] | JOD IRVING 
iC cess. Sale Price......... $3.95 fermen 9H free Nt 
iff DUST COVER CASE WITH ===) fopiavinc 
Well now there is a simple and - 5 1/4" 200W POWER == = | | OD IRVING 
2 effective way to prevent prying C12555.. Was-64-96 These durable & transpar- SUPPLY ! a OD IRVING 
, ne i ent dust covers keep out ane ae 
2 eyes from seeing whats on your Sale Price $3.95 OD IRVING 
2 floppy disks while your not there. a mn wo harmful dust when not In $95.00 OD IRVING 
if It's called a "Floppy Lock". It's your comptuer or printer Is gOO IRVING 
ol Monitor Mover Arm_ | made in the shape of a floppy not in use. foo ae 
0. Position your monitor exactly | disk which you simply insert * XT Cover Set #50 IRVING 
aye | wher you want it into your floppy drive and turn a CROCS cincenaticisansi $14.95 OD IRVING 
| *Maximize your desk space es to sa a place, thus * AT Cover Set FLIPTOP CASE WITH ee Aree 
AQy "Solid steal structure length Hae ine | 5:25" DISK JACKETS | C21068........000 $16.95 | 200W POWERSUPPLY 255 \,).- 
“ROE WAS $499.66 g Protect your 5.25" disks * Mini Tower Cover Set $84.00 OD IRVING 
-R kids out of your computer! The 5D IRVING 
| ie C21079..Now Floppy drive comesin both 314" with thesee disk CQ10GT vesescssicceceing $12.95 rie 
rROf $149.00 and 51" sizes. ee * Big Tower Cover Set TOWER CASE > iavinc 
TRO " WITH 220W OD IRVING 
rRof 3 %" Lock Was$39.95 C21 hereto 50 lavina 
aS" C12578....Now $16.95 ord ee IRVING 
we ae; OH 
tae 5 %" Lock Was$39.95 $ alien SS ave 
TRC C12579....Now $16.95 OFF. GENDER CHANGERS ; @DD IRVING 
us ee ON SPECIAL eee 
STRC DISK LABELS | | 30 IRVING 
STRCH « , a 7 9D IRVING 
STROM a ile Decal ene » wf. ae VERTICAL g |§O0 invina 
tile *Lifts monitors up to 22Kg. BULK | - 621009. $1.95 Sar) 8 Ses ost had a “S F fe e. tes 
<1ac, *Locks in place with monitor | COMPUTER Vin aesnraceseene X15690 = STAND a 
CTRCE on the tray. PAPER 9 HD-15P MALE-MALE Get your computer on ine 55 jayinc 
CTRCH Was $4+99- Save $50 Quality paper at a low price! | — X15691 desk with this vertical pp IRVING 
CTRC * 60gsm bond paper | . = HD-15P MALE-FEMALE computer stand. * Adjustable™5D IRVING 
CTRCH C21082.......000 $149.00 | . 44 x 9.5" 2000 sheets X 15692 width from 115-188mm 3D IRVING 
CTRC 621001 Was $39.95 DISK LABELS - Accomodates IBM, PC/XT/, 20 !RVING 
CTRC ie HD-15P FEMALE-FEMALE HDD IRVING 
“CTAC . Sale Price...$29.95 (To fit 5.25" disks) WERE ane AT/ and most compatibles © 3 5 ayja 
CTRCH Msg @) eed NER N(@) We | © 15x 11" 2000 sheets Qty. 30 labels & SaleP a ; ee . * Lightweight & Durable 2D IRVING 
621011 Was 64.95 write protect labels errice Jus C21076 Was $24-96 D IRVING 
Sale Price...$49.95 C21021..........+. $1.95 | $8.95 Each Sale Price.......... $10.95 
=CTRC i a a a a a cee A a a a ee SS ee es Ges DD IRVING 
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NOVEMBER 


SALE 
15% off all kits 


20% of all plugs & 
sockets 
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WE HAVE TOO MANY OF THESE 





115V 3.5" (88.9mm) 





1-9 10+ 
112467 $7.50 $6.00 
240V 3.5" (88.9mm) 1-9 10+ 
712465 $14.50 $12.95 
12V (80mm) PLASTIC FAN 
COMPUTER POWER SUPPLY 

1-9 10 + 

712462 $10.50 $9.00 
$10.00 
GRAB 
BAGS 





These grab bags contain a range of components 
and parts from old kits, including wire and LED's 
ceramic trimpots from the Service Dept. and old 


IC's, odd fuses crystals and tantalums. 


$20.00 MONSTER BAG 


Same components as listed above but 


heaps more and more value. 


FUSE PACKS 


3AG pack of 40 ($12 Value) 
Contains: 4 x 500mA 


8x 1A, 6x 1.5A, 2 x 2A, 6x 3A, 4x 


5A, 2 x 7.5A, 4 x 10A. 


$15992.. 


M205 Pack of 40 ($12 Value) 


Contains: 5 x 500mA, 10 x 1A, 10 x 
2A, 5x 3A, 5x 5A, 5x 10A, 


MIXED IC SOCKETS 


100 Units ($37.00 Value) 


Contains: 15 x 8 pin, 20 x 14 pin, 
10x 16 pin, 10x 18 pin, 5x 20 pin, 


10 x 22 pin, 5x 24 pin, 5 x 28 pin, 
10 x 40 pin, 


Piney tet w twas whew 


atl Wineacagie © AL__CRYSTAL SPECIALS __ 
G ELECTR 

G ELECTR 

G ELECTR ~~ 

G ELECTR 

spall All prices per 100m roll. 

<electa| SINGLE CORE MINITURE SHIELDED 

SELECTR} Conductor: 1 x 10 strands / 0.8 GRAB SOME CRYSTALS FOR 
SELECTH) Shielded: Wrapped copper 

oe rcera| Sheath: PVC O.D. 1.3mm YOUR TOOLBOX 

SELECTR| CatNo R.R.P. Special price 4-9 10+ 
seecTs) W11210 = $8808 = $22.00 | 2.304 = =9MHz = $1.00 $0.75 
sevects| 100m Roll Save $8.00 a roll 2.764800 MHz $1.00 $0.75 
pod 3.932160 MHz $1.00 $0.75 
eae a 4.433618 MHz $1.00 $0.75 

G ELECTR 

ELECTR LIGHT DUTY 75 OHM COAX see: wis 4 pes vat 
align For frequencies under 400MHz z $1. $0.75 
<=: ecrn| Works fine for T.V. (3C 2V) 4.9562 MHz $1.00 $0.75 
ak eb npedle Aire : rid 5.000 MHz2 $1.00 $0.75 

a , onauctor: opper 0.osmmM 

‘ELECTR Dielectric: Foam P.E. 9-068 MHz $1.00 $0.75 
ee Shielded: Braided copper 8.867238 MHz $1.00 $0.75 
“ELECTR Sheath: O.D. 5.8mm 10.00 . MHz $1.00 $0.75 
Frectn| Cat No R.R.P. Special price | 10.6445 MHz $1.00 $0.75 
soa W11222 $50:08 $29.00 14.31818 MHz $1.00 $0.75 
-ccectal 100m Roll Save $21.00 a roll 18.0000 MHz $1.00 $0.75 
ELECTR : 20.000 MHz $1.00 $0.75 

; ELECTRI 27.000 MHz $1.00 $0.75 

; ELECTR 

ccecta| 75 OHM AIR SPACED COAX CABLE| 32.000 MHz $1.00 $0.75 

: eal Attenuation: 4.3qB / 100ft 

| , Conductor: Copper 1.0mm 

caprtits Dielectric: Foam P.E. 

-eLecTR: Shielded: Braided copper 

iELECTRG Sheath:O0.D. 6.5mm . 
Sc) CatNo  —-sRLR.P._ Special price U - SYNC BUFFER 

Soaetals W11223 $96:68 $59.00 Provides ten signal outputs with only one P.C. 
ELECTR 100M Roll Save $31.00 a roll system 

Sovak o ily *Utility for analog signal input. 

seal SE “Highly recomended for exehibition and 

ELECTR demonstration purposes. 

ans HEAVY DUTY 75 OFM COAX “Minimum video response of 120MHz at 3dB 
ELECTR (C 2V) Display capabilities: 1024 x 768 - 1280 x 
Soll Attenuation: 3.9dB / 100ft 1024 resolution 

ELECTR Conductor: Copper 0.8mm Video Input: Analog (0.7Vp-p) 

ELECTR Dielectric: Foam P.E. Frequency band-width:120 MHz at-3dB 

ELECTR) Shielded: Braided copper Single connector: 9 - 15 pin D - sub connector 
ELECTR) Sheath: O.D. 7.5mm for analog signals 

ELECTR . 

eLectr| Cat No R.R.P. Special price 5 ONLY! just $595.00 each 
“<C'"| W11224 $7508 $59.00 

eae 100M Roll Save $16.00 a roll 

eae ASSORTED VALUE PACKS DIODE PACKS 
3 ELECTR 

3 ELECTR ° .25W 1% METAL FILM PACK | _ 100 per pack 

A ELECTR HEAVY DUTY 75 OHM COAX * Contains: Approx. 250 1N4002 (1A 200V Recifier) 
oath Attenuation:3.9dB/100ft JF R19O001. 795 | 210108. 
cl.ecTR, Conductor: Copper 0.65mm ° 25W CARBON FILM PACK 1N4004 (1A 400V Rectifier) 
seLecTR! Dielectric: Airspaced P.E. - Contains Approx: 250 LINO OG srcsnsiettncvies 
1ELECTR| Shielded: Braided copper «EF RIGO1O.. ne ee eeeccesseceneeee 

ELECTR! Sheath: O.D. 6.05mm »50VCERAMICPACK = | 210112.....ecssccce 
: pote Colour: Black * Contains Approx. 100 

ELECTR Model No: RG62 see RU ap eg Setcind rutoeteass 
3 ELECTR : 

(eee! vaLNo R.R.P. Special price Containe Aopiox. 66 | SP MATONIA aac, 
eosin W11241 $99-08 $49.00 Seo me - ae PACKS 
sc} — 100M Roll Save $50.00 a roll |}, "PBC ELECTRO Pa Hse i 
»ELECTR) These cables are very heavy & should be picked up from Z10138.....ccccceecccess 
»ELECT) our stores. Extra Pack & Post will be charged to send them | fn eeeerrererseeses 

iELECTR mail order. 
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ack plastic speaker tubes. designed for finishing 





TRANSISTOR 


SOCKE S 


PCB Mounting low profile sockets with contacts on 





HIGH DENSITY 
PLUGS AND SOCKETS 


‘ preathing or porting outlets on speaker cabinets | 29-1" pitch. Glass filled nylon body with gold- DB15P 1-9 

28640...Inside dia: 82mm, eo oeee) ones ene us P10886 $3.20 
i Current: 1A per contact. Types are available for 3- 

ength: 33mm sccccncncncccusccsccsseccucescscnsnccse $1 95 lead TO18 transistors and 3-lead TOS transistors. DB1 5S 1-9 

28635...Inside dia: 51mm, Overall height 9.1mm. Pin lenght 3.5mm. P10887 $3.20 

OTNGGUINS BBN essccdi cpcecosseptscrscascsainassarnese $1.45 | Body dia: TO18 types 7.1mm | 


PLASTIC FEET 


=". 





Plastic Feet for speakers, cases, large kits 
etc...38cm dia. x 15cm _ Pack of four. 


H1 


This tape has so many uses. Perfect for keeping 
grilles on speaker cabinets, or use it to keep 
surfaces together that need to frequently come 
apart and be reattached. Great for kits to keep 
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SAMSUNG TONER CARTRIDGE 


SAMSUNG 1082P TONER 8 


TO5 type 10.9mm. 
noe P10540 


P10542 





$1.95 
$2.35 


NEW PRINTER CARTRIDGES 


oo, . CARTRIDGE 
ee caps = C93296........... ates vesseeee $95.95 
= oe tial HP INKJET CARTRIDGES 


| battery holders in place. 
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H10504 


HP DESKJET 500 STANDARD INK 


100mm x 20mm............ $1.45 


HUGE SAVINGS ON SOUND 


BLASTER CARDS 


SOUND BLASTER 


LUXE Il 

Sound Blaster Deluxe 

e ultimate sound board 
easily plugs into any slot 


in your IBM, PC, XT, AT, 386 etc. 


xt to Speech synthesizer 


* 11 Vice FM music synthesizer 
* Digitized Voice output with 4 KHz to 44, 1KHz 
Sampling rate. 
¢ Digitized voice input (8 Bit Analogue to Digital 
conversion) 
* Built-in Midi Interface for connecting Musical 
instruments 

* Built-in joystick port 
« Built-in stereo Power amplifier 

* Bundied software includes: Sbtalker for reading 
ASCIl files & Dr Sbaitso 
*Voxkit Voice development toolkit for recording ° 
Sounds talking, Parrot mimics your speech * FM 
Intelligent organ creates orchestra like music using 
your PC keyboard as input. 
Windows three application » Creative wave studio » 
Creative talk Scheduler 
* Creative Mosaic. 


3.5" Version Now 


* Jukebox -A 


Only $119.00 















CARTRIDGE C94010. 
HP DESKJET 500 HICAP INK 
CARTRIDGE C94020.......... 


SECURITY 


PRESSUR 


SOUND BLASTER PRO DELUXE 
Now Just......... sesecsessceceseeee9 199.00 
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rere $45.95 


$65.95 








E MATS 


Designed for use with intruder alarms 
etc. Place the pressure mat under a 
rug or carpet 
$15015 555 x 395 x 3mm....$22.95 
Designed for use on stairs | 

S15016 555 x 215 x 3mm....$19.95 H11868....... 


‘ROD IRVING ELECTRONICS PTY. LTD. 


» HEAD OFFICE: 56 RENVER RD CLAYTON. 
PH: (03) 543 7877. FAX: (03) 543 2648. 

- CITY: 48 A'BECKETT ST, MELBOURNE. 
PH: (03) 663 6151 / (03) 639 1640. 

FAX: (03) 639 1641. 
» OAKLEIGH: 240C HUNTINGDALE RD, 
OAKLEIGH. 
PH: (03) 562 8939 FAX: (03) 562 8940 

» NORTHCOTE: 425 HIGH ST, NORTHCOTE. 

PH: (03) 489 8866. FAX: (03) 489 8131. 

» BOX HILL: 1031 MAROONDAH HWY, BOX HILL. 
PH: (03) 899 6033 FAX: (03) 899 0156. 


» SYDNEY: 74 PARRAMATTA RD, STANMORE. 
PH: (02) 519 3888. FAX: (02) 516 5024. 
» ADELAIDE: 241-243 WRIGHT ST. ADELAIDE. 
PH: (08) 211 7200 FAX: (98) 211 7273. 
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10 + 100+ 
$2.95 $2.50 

10+ 100+ 
$2.95 $2.50 


- HANDLES —__ 


SPEAKER HANDLES 


CABINET 


Strong and sturdy strap handles for speaker 
boxes. Has metal sections on each end to 

ensure a secure and good hold. Total bibl 
240 x 25mm. 
H11864 240 x 25mm $4.95 ea 


H11866 250x 28mm $6.95 ea 





HANDLE 


This is the answer to carrying those awkward 
large speakers or boxes. These handles are 
very easyto fix to speakers by drilling holes and 
simply screwing the in. Dimensions 165(W) x 
210(L)mm Cutout size 122 x 164mm 


H11870.........000000+-.2.919.95 a pair 





POCKET HANDLE 


BOX HILL STORE 


1031 MAROONDAH TIWY BOX HILL 
OPPOSITE BOX HILL TOWN HALL 
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For chipboard speaker cabinates or metal 
enclosures. Panel cutout 100mm x 57mm 


$4.95 a pair 
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Test Equipment Review 





Australian-designed 
Unimeter does it all 


If you have a workbench or workshop loaded 
down with test instruments, then you should 
seriously consider the Australian-designed 
and built Autoplex Unimeter. It could 


eliminate a lot of clutter. 


Review by DARREN YATES 


The Unimeter is just as its name 
suggests — one instrument that can 
replace many of the single function 
pieces that clutter many benches. Not 
only can it auto-range measure AC 
and DC volts and current but it has 
over 100 other functions included 
which are selected by using the 
softkeys on the front panel. 

Some of these functions include 
metering for a variety of thermocou- 
ples, temperature meters for a number 
of IC sensors (including the LM35, 
AD592 and LM135), mains frequency 





meter, tachometer, period monitor, fre- 
quency monitor, up/down counters, 
low-frequency sine and sawtooth gen- 
erators, efficiency monitor and so on. 

Also available is optional software 
and a serial adaptor which allow you 
to feed data from the Unimeter to a 
standard PC. Thus, you can continu- 
ously monitor systems and save the 
data for later retrieval. You can also 
display the data graphically on screen 
for dynamic presentation and profes- 
sional results. The software is menu 
driven and allows the user to print 


The Unimeter is a multi-function instrument which interfaces with a PC to give 
on-screen displays of various measurements. Over 100 functions are accessible 
via the softkeys on the front panel. 
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out data and screen shots for ha 
copy storage. 

The Unimeter itself is very sma. 
measuring just 150 x 91 x 44mm, ar 
is designed to sit in a small instn 
ment rack, the water and dustproc 
front membrane keeping the instr 
ment free of foreign matter. Unlik 
many PC-interface instruments, th 
Unimeter has a 4.5-digit liquid crysta 
display as well as the aforementionex 
softkeys. 


Programming 


Two comprehensive manuals ex: 
plain how the device is programmed 
and also give programming examples 
on the RS232-RS485 data transfer pro- 
tocol. Each function is explained with 
its own set of specifications so you 
know exactly what the Unimeter is 
capable of producing while working 
on that function. 

Easy to follow diagrams show how 
the front panel of the Unimeter is 
programmed, as well as how external 
devices such as the serial interface, 
flow meters, thermocouples and the 
LM35 temperature sensor are con- 
nected. 

Incidentally, an RS232-to-RS485 
adaptor is also available, while mount- 
ing brackets and the hardware re- 
quired are provided. Instructions on 
how to run the software are also in- 
cluded in the manual. This software 
is quite easy to use and very versatile, 
with on-screen graphical display of 
up to four variables available simul- 
taneously. 

All inputs and outputs are con- 
nected to the back of the meter, leav- 
ing an uncluttered front panel which 
is easy to see and operate. | 

Part of the design also includes the 
first QUADAC Quad-Slope Dual Ref- 
erenced Bi-directional Conversion 
technique, which gives 14.5-bit con- 


screen capture 
s the just four of 
apabilities of the 
i1eter (Function 
rator, Rate 
itor, Process 
r & Linear 
ement). Note that 
lisplay is 
nally in colour, 
giving a much 
e impressive 
lout than that 
wn. here. 


rsion but a resolution of 20 bits. 
is gives an overall accuracy of 
.1% which is very good for an in- 
‘ument of this type. Auto calibra- 
yn is performed every 10 seconds to 
aintain this accuracy and ensure that 
easurements are spot-on. 

This is quite an amazing piece of 
sar When you consider that all of 
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Are your customers having trouble getting through to 
your phone/fax line 7? and you’ve lost the sale because 
your "fax switch” is not doing what you want it to do 7? 


<= Ww Made in U.S.A. 


David Reid 
Electronics 


Pty. Ltd. 


127 York Street, 
P.-C): Box OW3, 
Sydney 2000 
Ph: (02) 267 1385 
Fax: (02) 2618905 


. Mailorders Welcome 


Postal Charges: 
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these functions come inside such a 
tiny package. It is ideal in most indus- 
trial control processes and represents 
a big step forward in wide-range data 
acquisition. 

One of the great things about the 
Unimeter is that it is designed and 
built in Australia and is distributed 
worldwide by Nilsen Instruments Pty 








Ltd. The cost of the Unimeter is $490 
plus $400 for the optional software. 
Optional extras including a serial 
adaptor, a PLC interface and a power 
supply are also available (prices in- 
clude sales tax). 

For further information, contact 
Allan Winford at Nilsen aes 
Pty Ltd, phone (03) 419 9999. 
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The Most Advanced PHONE-FAX/LINE SHARING DEVICE 


NO Confusing Voice Messages. 
NO Periods of Silence. 

NO Unusual Dial Tones. 

NO Delays. 

NO Frustrated Callers. 





Other faxswitch systems ? 


Clumsy fax priority operation. 
Delays, pauses, voice mossages, 
frustrated callers. 

inflexible and limited operation with 
other devices. 

Must be fitted on first socket. 

Poor history of customer satisfaction. 


> 
» 
» 
» 
» 


$5 -$25 $4.00 $101 - $499 $9.00 
$26 - $50 $6.00 $500 + FREE 
$51 - $100 $7.00 

@ Electronic Components 
@Kits @Alarms @ Tools 
@ Computer Accessories 
@ Audio Accessories 
@TV Ant. & Accessories 
® Test Equipment 
@®Phones & Accessories 
@Plugs & Sockets 

@ Cables @Batteries 

@ Video Accessories 

@ Reliable Service ! 


The EASY-CONNECT is totally transparent. 
Your callers will never Know it’s on the line ! 
* Save installation and rental costs for a seperate line. | SE SRE 
* Switches incoming Fax calls automatically on receipt of calling Fax tones. r 

* Latest VOICE PRIORITY technology ies — 
* Installs in minutes on ANY PHON SOCKET using su supplied connectors. ie 

* DOES NOT REQUIRE EXPENSIVE TELECOM INSTAL 

* Adds HOLD FACILITY to all phones. Puts a call on mola from any phone. 

* Manual Transfer to Fax before, during or after voice conversation. 

* Can interupt a voice conversation, to send or receive a Fax, then resume. 

* Works with or without an Answering Machine. Pulse/Tone dial compatiable. 

* Will operate with Fax, Phone, Modem and Answering Machine on one line. 

* No restriction to the number of extensions or other devices connected to it. 

* Compact aera th being a little larger and heavier than a packet of cigarettes. 
* Proven Reliability backed up with a 2 YEAR Exchange Warranty. 

* Also works with Commander, Keyphone or PABX (technical installation requ'd) 
* The EASY-CONNECT is compatible with the changing needs. 

* Provides Hg protection for the Fax and other devices connected to it. 
* Made in the U.S.A 

* Telecom Australia Permit Number: A90/14B/0342. 

* Size: 85mm x 9Omm x 33mm. Wot: 225g. 





only 
$399 
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ee ee ee By JOHN eek 7 
The vexed question of originality 


How far should one go to ensure originality 
when restoring a vintage radio receiver? Often, 
for all sorts of reasons, non-original parts & 
materials must be substituted if the set is to be 
restored to working order. 


Way back in the January 1993 issue . 


of SILICON CHIP, the “Mailbag” page 
carried a letter which severely criti- 
cised me for converting a battery-pow- 
ered receiver to 240V AC operation. 
Apparently, battery radios must re- 
main battery radios for ever. 

I did not bother answering my critic 
at the time, mainly because of the 
time lag involved. SILICON CHIP oper- 
ates on a two-month lead time and 
any reply would have taken months 
before it finally reached the news- 


stands. By that stage, the issue would 
have long been forgotten. 

Since then, however, I have had 
second thoughts on the matter. Un- 
like my critic, many other enthusiasts 
share my viewpoint and they do not 
insist that originality be maintained 
at all cost. This month’s Vintage Ra- 
dio will present some of my thoughts 
on maintaining originality when re- 
storing old radio receivers. 

The Historical Radio Society of 
Australia (HRSA), of which I am a 





This 1930 3-valve Seyon was the first reasonably original old receiver the 
author found. Even then, it had the wrong output valve & its accompanying 


loudspeaker had long been lost. 
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member, puts out a quarterly news! 
ter. From time to time, there ha 
been comments in the newsletter 1 
garding the alteration of receivers (/ 
conversions and the like) and the S 
ciety generally does not condone suc 
modifications. 

That said, the fact remains that cc 
lectors are individuals with minds an 
opinions of their own. If someor 
wants to convert a battery receiver t 
240V, then it really has nothing to d 
with anyone else. 

I know from my own experienc 
that an AC conversion is an interest 
ing challenge and mine eventuall: 
proved quite successful once the bug. 
had been ironed out. I also believe 
that the receiver would be much easie: 
to sell in its present 240V form than i 
it had been left as a straight battery 
set, requiring a mountain of batteries 
or a special power supply to run it. 
Surely using a specially made mod- 
er power supply is departing from 
the originality aspect just as much as 
an AC conversion? 

With the set I converted, the chassis 
was already punched for the rectifier 
valve and power transformer, so why 
get uptight about adding these com- 
ponents? 

Even though the receiver ended up 
being quite unoriginal, only someone 
fairly familiar with that make and 
model of receiver would notice the 
difference. The modifications are not 
very apparent until one looks under- 
neath the chassis, where the wiring 
and some components are far from 
authentic. But how many people are 
going to insist that the chassis be re- 
moved from the cabinet for an origi- 
nality inspection? 

The most critical of the “it must be 
original” brigade seems to be the older 
collectors who have been collecting 
most of their lives. These people have 





rly AWA Radiolettes with bakelite 

timber cabinets are very collectable 
ms. This particular series is often 
ferred to as the “Empire State” 

odel, due to the shape of its cabinet. 
he set shown is very original & 
icludes the correct knobs, badge & 
yeaker cloth. Although the power 
ord has been replaced, it looks as 
10ugh it could still be the original. 





A 1934 timber cabinet Radiolette in 
very original condition. The major 
differences between this model and 
the bakelite “Empire State” version 
were the round dial &, on later 
models, the valve shielding. 


had the advantage of picking up early 
radios and spare parts when they were 
still plentiful and in good condition. 
That makes keeping them original a 
much easier task. 

Today’s collector is faced with an 
entirely different situation because 
most of the receivers he finds are — 
more often than not — total wrecks. If 
the “keep it original” brigade could 
see some of the things I have found in 
various stages of disrepair, they most 
certainly would not want them as 


original items in their vintage radio 
collections. 


Amplion horn speaker 


A good example of some of these 
wrecks was described in Vintage Ra- 
dio for February 1993. In this instance, 
an Amplion horn speaker was rebuilt 
from parts that were salvaged from 
three damaged and incomplete speak- 
ers. To make matters worse (from an 
originality perspective), some of the 
metal work was re-nickelled and some 
was repainted, while the timber work 
was fully refurbished using satin 
Estapol® I’ll pause now while every- 
one throws their hands up in horror. 

Unoriginal and all as the little 
Amplion may be, it looks absolutely 
beautiful. What’s more, I have received 
many a request to sell it, with offers of 
up to $400 being made to tempt me. 
Would an unrestored original with 
crazed lacquer and peeling nickel be 
more valuable? 

I take pride in my restorations and 
do them to the best of my ability. The 
restoration of the old Amplion horn 
speaker required considerable care 
and a reasonable degree of skill. When 
such a project is completed, there is a 
great feeling of achievement. Surely 
this must be more rewarding than rub- 
bing Marveer® over the original? 


Timber cabinets 


Very few timber cabinets retain a 
good surface finish after 50 or more 
years. In the case of the previously 
mentioned AC conversion (which in- 


volved combining two wrecks), the 
better of the two cabinets was 90% 
bare timber with loose veneer. What 
is one supposed to do — keep it origi- 
nal or refurbish it? 

As far as Iam concerned there is no 
choice in the matter. Most timber cabi- 
nets require the full restoration treat- 
ment if they are to look presentable 
again. Nothing looks worse than 
crazed or flaking lacquer — even if the 
remaining fragments are the remnants 
of the authentic original finish. 

On several occasions in this col- 
umn, mention has been made of in- 
stalling modern capacitors inside the 
cardboard tubes of older paper ca- 
pacitors. This suggestion was included 
for the benefit of those who may wish 
to retain an authentic appearance for 
the under-chassis components. 

Personally, I have never done this 
and it is most unlikely that I ever will, 
simply because it seems such a ri- 
diculous waste of time and effort, the 
result of which will be hidden from 
view anyway. If ever such a doctored 
receiver finds itself on my workbench, 
the first thing I will most likely do is 
cut out all the old “paper” capacitors. 


Power cords 


What should be done regarding the 
use of original power cords? Original 
power cords may look authentic but, 
in most cases, the natural rubber used 
in their manufacture becomes per- 
ished and no longer provides a safe 
level of insulation. One only has to 
twist some of this old power flex to 





Rear view of “Empire State” Radiolette. This 1936 model uses individual valve 
shields which makes valve replacement easier than the earlier model. This 


receiver still has its original loudspeaker. 
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Rear view of the timber cabinet Radiolette. Note the different valve shielding 
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used in this model, compared to the unit in the bakelite cabinet. Apart from 


that, the two are virtually identical. 


hear the brittle rubber insulation crack- 
ing. Plastic covered wire may not look 
the part but it is usually a lot safer 
than the cord it replaces. 1 
Speaker grille cloth is another origi- 
nality problem worth discussing. I 
have seen many restored receivers 
with tattered, moth-eaten speaker 
cloths which have been left in place 
because of originality. Some have even 
had the holes sewn together which is 
a fairly obvious repair. Surely. some 





Another popular Radiolette model from the author’s 
collection. It’s not quite as original as the models 
featured on the previous page. The speaker cloth has 
been replaced & its chassis is in only fair condition 


due to surface rust. 
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reasonably appropriate replacement 
material is preferable to a faded, dirty, 
moth-eaten original? 

While on the subject of originality, 
it is interesting to look through the 
1993 Vintage Radio Calendar, keep- 
ing in mind that the featured receiv- 
ers are owned by some of Australia’s 
foremost radio collectors. 

The Peter Pan on the front page of 
the calendar is missing all of the capi- 
tal city stations that are normally 
marked in red on the 
front of the dial. That’s 
not very original, is it? 

But who is going to 
throw the set away be- 
cause of a few missing 
stations and who 
would expect to find 
the red station mark- 
ings on the front of the 
dial when polishing it? 

Can you pick out the 
sets in the calendar that 
may have the wrong 
knobs, power cords or 
non-original speaker 
cloths? Maybe, maybe 
not! Regardless of this, 
the sets in this beauti- 
fully presented calen- 
dar look the part and 
that’s what really 
counts. 

Old Bill, a collector 
friend of mine, has 
quite a few interesting 
radios from the 1920s. I 
might add that not one 





of them is in working order. WI 
more, on closer examination, som 
these sets have had quite major alt 
tions made to them in the past an 
are not very authentic at all. 

One such receiver is a 6-valve | 
Michael superhet. It is an impress 
looking receiver of about 1924-5 v 
tage. It must be that old because it v 
originally made to receive the lo 
wave hand which was in use fo 
short period of time before gene 
broadcasting switched to what is nc 
commonly called the AM or broé 
cast band. 

The authenticity of the old M 
Michael has been sadly ruined due 
some serviceman’s modification 
hand-wound aerial coil on a cardboa 
former), so that the receiver could tur 
into the “new” broadcast band whic 
came into existence sometime in tk 
mid 1920s. 

What should be done with such 
receiver? Leave it with an “authenti 
modification” or convert it back to th 
long-wave band with further non 
original circuit alterations? How ex 
treme do you wish to be regardin; 
originality? 


Originality vs practicality 

Now readers should not think that - 
am one-eyed or anti-original. I am not 
but I do like to think that Iam reason- 
ably practical. In fact, there are a 
number of receivers in my collection 
that are very original, although they 
are few and far between. 

These receivers were in exceptional 
condition for their age when I acquired 
them and I have tried to maintain 
their original appearance. Some still 
retain their original speaker cloths and 
cabinet finish, while the chassis have 
only been cleaned and polished, not 
repainted. They also have the right 
shaped valves and, generally speak- 
ing, look the part. 

I can appreciate the value of such 
sets but if | only collected these “good 
ones”, then I would have a very small 
collection indeed. As for the remain- 
der of my radios, most were found in 
quite poor condition and I have either 
restored them, combined them with 
other similar models, or converted 
them to 240V operation as I saw fit at 
the time. 

The veteran and vintage car people 
probably have similar discussions 
about originality. I imagine that if they 
strove for complete originality there 


d be very few old cars in working 
r and those that were would be 
', smoke-belching rattle traps. 
ound out many years ago when 
ing a Skoda 1200 station wagon 
of six in Australia) that, with 
ifications — Austin pistons, an 
timing chain and a Holden car- 

»ttor — it worked quite well. When 
bonnet was down, no-one would 
e ever known the difference. 
icidentally, the Skoda was given 
ne — that was the only way its 
vious owner could get rid of it. 
er Six years, I eventually gave it 
ay too. 

Nhile improvisation can keep many 

old car or radio receiver in working 

ler, keeping them completely origi- 

| is another matter. Originality is a 

se ideal but a fairly unrealistic one 

most instances. 

If an old valve radio is 100% origi- 
1, then there is every chance that it 
es not work. If it is working, it has 
ost likely had some of its parts re- 
aced at some time or other and is, 
erefore, no longer original. As stated 
fore, it depends on what extremes 
1e wishes to go to regarding this 
.atter. 

Some would argue that there are 
arying degrees of originality: com- 
letely original, very original, fairly 
riginal, not very original and fairly 
moriginal. No doubt you can add a 
ew more Categories to this list. It all 
lepends on what parts are available 
ind how much money one is pre- 
yared to spend restoring a receiver. 

From my point of view, I enjoy my 
involvement with vintage radio. I like 
to get old receivers working again 
without spending more on the project 
than it is worth. I think that this is 
where some collectors lose sight of 
reality because when the time comes 
to sell some of their wares, they can- 
not get back what they have spent. 

When all is said and done, they are 
only old radio receivers that, until a 
few years ago, were being discarded 
in great numbers because no-one 
wanted them. Now, for some reason 
or other (so I am told), they should be 
maintained in their original condi- 
tion. Well, I don’t think that that is 
being very realistic and I for one will 
continue to do my own thing as I see 
fit! 

No doubt, some readers will whole- 
heartedly support what I have written 
in this story, while others will com- 





This view shows the old McMichael Super-Seven superhet receiver that was 
mentioned in the text. While the receiver looks fairly genuine on the outside, a 
major modification to the aerial circuit has spoilt the set’s originality. 





This close-up view shows the hand-wound aerial coil that was used to convert 








the McMichael receiver to broadcast band reception (the set was originally 
made to receive the long-wave band). Note the two IF transformers sitting next 


to the home-made coil. 


pletely disagree. Normally, I am not 
so outspoken about such matters, pre- 
ferring to let others do as they wish 
without my interference. Hopefully, 
others will view my activities in a 
similar manner. 

However, I was challenged about 


the wilful destruction of two “authen- 
tic” battery powered radios. After con- 
siderable deliberation, this has been 
my reply. I hope that I have not of- 
fended too many of my readers. 

On to more important matters next 
month. SC 
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Panasonic CD-ROMs 
now available 


Panasonic expects that its CD-ROM 
disk drives will capture a significant 
percentage of the rapidly growing CD- 
ROM market in Australia. The range 
comprises several models, all featur- 
ing fast access times of 290ms. They 
are available in AT-BUS or SCSI for- 
mats and can be built-in or standalone. 
Panasonic currently employs a caddy 
system but it expects to release tray- 
type CD-ROMs later this year. 

The biggest seller of the current 
range is the CR-522-B internal AT- 
BUS drive. It can be easily installed 


Giant dinitel: a 

bargraph display 
Amalgamated Instrum 

has announced the release 

extra large digital bargrap 

Designated the model LD4- 

it features high visibili 

brightness 57mm LED 

are readable from at lea: : 

tres away. 
The LD4- 574BG is aus | for 

monitoring any industrial variab 

where a graphical representatio 1 


as well as a digital display is re- 
quired. Strain gauge, pressure 

transducers and load cells, 4- | 
20mA, 0-1 volt, 0-10 volts, BCD, © 
binary and frequency make up part _ 
of the large range of input types — 
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into a spare 514-inch floppy disc bay. It 
is connected from the power supply 


and a 40 wire cable runs to either the | 


controller card or directly to the sound 
card. 

The CR-522-S is designed as a stand- 
alone unit, for those situations where 
a computer’s power supply is inad- 
equate to support another peripheral. 
It has a 64K buffer. For applications 
where more than one CD-ROM drive 
is required, Panasonic markets the 
model CR-501 which allows up to 
seven drives to be linked together ina 
daisy chain. 

External SCSI model, the Panasonic 
CR-501-S, has a separate power sup- 


aila able. Agel init Models are 
ailable with an inbuilt alarm re- 
lay output. 

For further iiformbtion on this 
‘product contact Amalgamated In- 


strument ree Pee ee 476 


oS 








ply as well as the ability to dé 
chain other devices. This drive, wl 
has a 64K buffer, is mainly inten 
for Apple Macintosh users becau: 
can be plugged straight into tl 
standard SCSI port and it’s read: 
gO. 

For further information, cont 
Multimedia Technology on (03) % 
7105 or Panasonic Australia on ( 
986 7400. 


Low cost frequency 
synthesizer 


Capable of ultra-wide frequen 
synthesis, the FSC-30 and 50 are hi 
length cards for any PC-XT/AT/3. 
and provide one or to two indepen 
ent TTL level programmable squa 
wave generators, at low cost. 

Both models come with one or tw 
synthesisers per card, with each chai 
nel being independent of the othe 
and crystal controlled for excelle1 
stability. An optional external refe 
ence input is also available, with re 
erence source then being jumpe 
selectable between external or o: 
board frequency source. 

Software supplied with the card 
provides either command line or pop 
up menu selection of output fre 
quency. Driver software is also sup: 
plied, with source code, for writing 
custom programs and an example pro- 
gram is included. 

The FSC-30 has a range of 0.024Hz 
to 30MHz while the FSC-50 has a 
range of 2.98Hz to 50MHz, with reso- 
lution for both being 27,000 steps per 
decade. The cards have three switch- 
able addresses, for multiple card use, 
and are connected via 50Q coax with 
BNC connectors. 

For further information, contact 
Boston Technology Pty Ltd, PO Box 
1750, North Sydney, NSW 2060. 
Phone (02) 955 4765. 


Scratch remover for 
compact discs 


Harald Schmid, an inventor in Lud- 
wigsburg, Germany, has produced a 
kit that allows the removal of scratches 


_compact discs by grinding down a portion of the 
ide plastic shell with a specially designed sand- 
sx. It sounds like a fiendish thing to do but it is 
ned to work. 
espite claims that compact discs never wear like 
71 plastic records, scratches on the disc’s transparent 
‘ing can interfere with the process of reading the 
wrded data. The result is that damaged or scratched 
; can Cause players to mistrack, mute or skip. 
everal companies have begun marketing disc repair 
; that usually include polishing and cleaning materi- 
Mr. Schmid’s kit goes a step further by including 
eral grades of sandpaper and guidelines for removing 
mn fairly deep scratches. 
[(rackmate Australia Pty Ltd, manufacturer of audio, 
leo and computer care products, is distributing the CD 
air kit in Australia. Suggested retail price of the 
ackmate CD repair kit is $29.95 and it is available at all 
ndy stores and selected hifi retailers. 
For further information, contact Trackmate Australia 
y Ltd on (02) 973 1807. 


e-inking 
ervice 

or printer 
ibbons 


Inverell Tech- 
ology Centre 
as introduced 
ts new ultra 
igh speed fab- 
ic ribbon re- 
nking machine. 
Jp to now it has not been possible to accurately re-ink 
‘ibbon cartridges and these would usually be thrown 
iway. Utilising microcomputer technology, the new sys- 
‘em can accurately re-ink the majority of fabric ribbons of 
any physical shape or size at speeds of up to one metre 

per second with ink densities accurately controlled. _ 

A single joystick controls all major functions of the 
machine to allow single-handed operation. The direction 
of ribbon travel is automatically sensed and set, thus 
completely eliminating the need to set up motor direc- 
tions. 

With this type of system, the most delicate ribbon 
cartridge may be inked as easily as the largest type 
available. Once the speed and pressure settings of a 
particular type of cartridge are decided, they can be 
saved in a memory and instantly recalled later on. Single 
colour ribbons can be inked as successfully as black 
ribbons, and bulk rolls may be inked with an optional roll 
carrier. 

The machine can re-ink almost all dot matrix fabric 
printer ribbons typically at a cost of $4.50 to $9.50. Some 
very large ribbons are up to $30.00 each. As a general 
guide, ribbons are 40% of the new retail price. Quantity 
discounts for bulk orders are applicable and freight is 
free both ways for orders over $45.00. Ribbons in lots of 
10 may be sent post free to Inverell Technology Centre, 
Reply Paid 22, 86-88 Ring St, Inverell, NSW 2360. Phone 
or fax 067 21 0200. 








PCB POWER TRANSFORMERS 


Proudly manufactured in Australia by 


HARBUCH ELECTRONICS Pty Ltd 


9/40 Leighton Pl, Hornsby NSW 2077 
Ph:(02)476 5854 (02)482 7241 Fax:(02)476 3231 





CEBus AUSTRALIA KITS 


CEBus Australia has opened the Circuit Cellar door to bring you a 
range of high quality, educational electronics kits. There are three 
types of kit available: an Experimenter’s Kit which includes the 
PCBs, manuals, any key components that are hard to find and the 
basic software required by the finished product. Then there is the 
Complete Kit which includes everything above plus the additional 
components required to complete the kit. Finally, there is the 
complete kit with Case & Power Supply. 

Regardless of which kit you purchase you get the same high quality 
solder masked and silk screened PCB and the same prime grade 
components. 


Our range of kits includes: 





















HAL-4 4 Ch, EEG Monitor, Complete kit only .............00 $356.00 
Experimenter’s Kits: 

SmartSpooler, 256K print SPOOIEL .........ceseeeseeseseeseseeseeees $214.00 
IC Tester, Tests 74xx00 family ICS uo... $233.00 
Serial EPROM Programmer, For 27xxx deViCeS .......0..0.0.. $214.00 
Ultrasonic Ranger Board with Transducet .........c0.ccccsee $194.00 






NB: The above prices DO NOT include sales tax. 

Don't forget we also have the HCS II, Home Control System, 
available, Its features include: Expandible Network, Digital & Ana- 
log 1/0, X-10 Interface, Trainable IR Interface and Remote Dis- 


plays. ) 
Call fax or write to us today for more information. 


Bankcard, Mastercard & Visa accepted. 


CEBus AUSTRALIA. 


Ph (03) 467 7194. Fax (03) 467 8422. 
PO Box 178, Greensborough, Vic 3087. 
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Picture in picture 
adaptor 


Have you ever wanted to monitor 
your favourite satellite channel whilst 
watching commercial TV? Now there 
is a way of doing it. The Dynalink 
picture in a picture decoder allows 
you to view commercial TV whilst 
monitoring your favourite satellite 
channel, by superimposing the satel- 
lite picture in any corner of your TV 
screen. When something interesting 
comes on your satellite channel, you 


just press the SWAP button and the 
two pictures are transposed, allowing 
you to view your satellite channel, 
whilst now monitoring the commer- 
cial channel. 

The Dynalink picture in a picture 
decoder comes with its own remote 
control unit, has an inbuilt TV tuner 
and output modulator, and has three 
video and audio inputs. The PIP chan- 
nel has its own audio output, which 
can be fed directly into your hifi sys- 
tem. Of course, the unit can be also 
used for two commercial channels, by 


using the inbuilt PIP tuner and 1 
present VCR as the second tuner, 
feeding the VCR video into one ol 
PIP video inputs. 

The Dynalink PIP decoder, wil 
available, initially in limited qua 
ties, at $595. Cat # T1800. 

For further information contact. 
Comm Pty Ltd, PO Box 225, Balg« 
lah, NSW 2093. Phone (02) 949 7¢ 
or fax (02) 949 7095. 


TOPFET devices 
from Philips 


With the introduction of the BU 
105-50L/S, Philips Semiconductc 
has extended their 3-pin TOPFI 
(Temperature and Overload Protect 
Field Effect Transistor) range with 
pin versions. 

This second generation can be use 
as a general purpose switch for lamp 
motors, heaters and solenoids in ai 
tomotive and other 12-volt syster 
where protection of the switch an 
fault condition notification are re 
quired. In addition to switched operé 
tion, the BUK105- 50L/S can be use 
in linear mode, without loss of pro 
tection. 

The BUK105 can protect itself fron 
over temperature, caused by overloac 
or shorted load, and from overvoltage 
transients. An over temperature wil. 


Coming next month* in SILICON CHIP 


25 watt hifi 
amplifier module 


This neat little amplifier module 
uses just one monolithic power chip 





in a five-lead package to deliver 20 
watts RMS into 4Q or 25 watts into 
an 8Q load. The module can be built 
to suit single or dual supplies and it 
is protected against short circuits 
and overloads. It has surprisingly 
good performance figures and the 
overall component count is low. 
You could use it to replace the 
amplifier modules in an old amplifier 
or as the basis for new equipment. 


Build an AC 
impedance meter 


Also to be featured in the coming 
December issue is an AC imped- 
ance meter especially designed for 


PA system installers. It can be used 
to test transformers, 70V and 100V 
PA lines and resistors. It has three 
ranges and a digital display. 


Stroboscope for 
speed measurement 


Most readers are familiar with 
strobe lamps in discos and with the 
stroboscopes used to measure the 
speed of rotating machinery. This 
design eliminates the dangerous 
high voltage supply required for the 
Xenon discharge tube. Instead, it 
uses a brace of high brightness LEDs 
for the strobe light and a simple 
power supply. 


* Although these articles are planned for publication, unforeseen circumstances may change the final 
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content. On sale, 24th November. 








a latch in the device which sets 
lag and can turn off the MOSFET 
ischarging the gate. 
he latch will remain tripped until 
reset by means of the protection 
ply pin. An overvoltage transient 
| cause an off-state device to be 
1ed on, clamping the voltage to a 
> level. 
‘he new device has a vertical power 
OS output stage which features a 
y on-state drain-source resistance 
05Q, a continuous drain current of 
amps (120 amps peak) and a total 
wer dissipation of 75 watts. 
For further information contact 
ilips Components, 34 Waterloo Rd, 
rth Ryde, NSW 2113. Phone (02) 
I5 4455. 


isual Basic 


oftware 


Azonic, republisher for Merlin De- 
slopment Pty Ltd, has announced 
OWRRR Chart/VB, an Australian de- 
eloped software for Microsoft Visual 
‘asic developers. POWRRR Chart/VB 
ives the Visual Basic developer ac- 
ess to charting and presentation 
raphics capabilities. 

Included in the software is style- 
sheet based charting, a file manager/ 
viewer, a complete illustration pack- 
age for annotation of charts and hun- 

dreds of ClipArt samples to assist the 
Visual Basic developer to produce a 
professional package. 

POWRRR Chart/VB requires Win- 
dows 3.1, Visual Basic 2.0 or higher, a 
386 computer or higher, VGA graph- 
ics or higher, 4Mb RAM, 4Mb avail- 
able disc space and a mouse. 

Orders can be placed now at an 
introductory price of $295 from Az- 
onic Pty Ltd. Phone (02) 878 4444. 


Education directory 
on CD-ROM 


Acorn Computers has released the 
fourth edition of its education direc- 
tory. Over 2000 educational titles are 
listed. This allows the user to browse 
through the data files, searching for 
key words or companies, or particular 
types of software. 

By keying buttons on the display, 
the user gains access to linked pages 
of information which may contain 
screen shots, demonstation versions 
of the software, or further information 
on particular packages. 

The CD-ROM version of the direc- 
tory is available free of charge to 
schools, directly from Acorn. For fur- 
ther information, contact Peter Revell, 
Acorn Computers Australia Pty Ltd, 
12 Gipps St, Collingwood, Vic 3066. 
Phone (03) 419 3033. 


TDK announces 
DCC tapes 


STD. DCC-XG90 








TDK has announced the release of 
their DCC tape to the Australian mar- 
ket. Available in two record/playback 
times, DCC-XG60 (60 minute) and 
DCC-XG90 (90 minute), the tapes are 
priced at $13.95 and $15.95 respec- 
tively. For further information and the 
address of your nearest TDK dealer, 
ring (02) 437 5100. SC 


VIDEO & TV 





SERVICE PERSONNEL 
TV & VIDEO FAULT LIBRARIES 


AVAILABLE AS PRINTED MANUALS = $90 EACH + $10 DELIVERY 


BOTH MANUALS VIDEO & TV 
ORAS APROGRAM FOR IBM COMPATIBLES $155 + $10 DELIVERY 


FOR MORE INFORMATION 
CONTACT 


$155 + $15 DELIVERY 


TECHNICAL APPLICATIONS FAX / PHONE (07) 378 1064 
PO BOX 137 KENMORE 4069 





Send Postage Stamp For List Of Other Items Including Valves 


TAPE DECK OR RADIO 
POWER LEADS 

Plugs and Sockets 
Test prods and leads 


TOUCH MICRO SWITCHES 

as used on TV sets. 4 for $1 
TRANSISTOR EAR PIECES 

plug & lead 4 for $2 

PUSH BUTTON SWITCHES 

4 pos 50c 


$1.50 
$1.50 


SPEAKER TRANSFORMERS 
7000 to 15/Ohm 5W $10 
7000 to 3.50hm 15W $10 
5000 to 3.50hm $10 
SPEAKERS 

5x7 $5 6x4 $4 
5"8 Watt $5 


TUNING CAPACITOR 
2 gang covers 
all Aust. AM 
bands. $10. 
P&P $1.80 for 
one or two. 


INLINE FUSE HOLDERS 4 FOR 


$1 

SHIELDED LEADS 7ft 

3.5 to 3.5 $1 
3.5 to 6.5 $1 
6.5 to 7ft 75¢ 
Inline Baynet Plugs & Sockets 
4 for $1 


SHIELDED CABLE 10m $2 
TAG STRIPS 10 for $2 mixed 


TWO WAY SPEAKER 
CROSSOVER NETWORK $2 


CAPACITORS 
6N8 150V 
1000uF 16V 
1000uF 50V 
0.0039uF 1500V 
0.0068 250V 
47uF 63V 
47uF 160V 
470uF 16V 
47uF 200V 
0.1uF 250V 
680uF 40V 
0.027 250V 
1OuF 25V 
22uF 160V 
0.039uF 400V 


IC SOCKETS 
16 pin * 24 pin * 28 pin 
Four for $1 


10 for $1 
$1 ea 

3 for $1 
3 for $1 
$1 ea 

5 for $1 
3 for $1 
4 for $1 
10 for $1 
5 for $1 
4 for $1 


PLUGS & SOCKETS 
R.C.A. plugs and sockets 50c 
pair 

2.5mm sockets 
3.5mm sockets 
6.5mm sockets 
Thermistors 


4 for $1 
4 for $1 
4 for $1 
4 for $1 


Speaker plugs and sockets 
4 pin 50c pair 


2 pin 50c pair 
POTS 

1/2Meg $1.50 
Dual 2 Meg Ganged Lin $2.00 
1/2 Meg Switch $2.00 
Dual 1 Meg Ganged Lin $2.00 
1 Meg $1.50 
1 Meg Dual Ganged Log $2.00 
1 Meg Switch $2.00 
10k Ganged Log $1.00 
25k Dual Ganged $2.50 
50 Ohm Single 50c 


ELECTROS 
20UF 450V $1.50 
2000UF 25V $1 


L.E. CHAPMAN 





# SPECIAL Dual 

f VU Meters $4. 
P&P $1.80 for 
one or two 


SPECIAL PICK UP ARM 
Includes cartridge and stylus. 
Plays mono or stereo $15 


SLIDE POTS 
1/2 Meg dual 
1 Meg Dual 
1 Meg Dual 
1k Dual 

25k Dual 

dk Single 
250k Single 
10k Single 


5 MIXED ROTARY SWITCHES 
5 for $2.50 Special 


SPECIAL 

12 Mixed Switches $4.50 
200 MIXED SCREWS 
self-tappers, bolts, nuts etc. 
200 for $2 


CAR RADIO SUPPRESSORS 4 
for $2 

OXTAL VALVE SOCKETS $1 
each 

Stick Rectifiers TV20SC $2 
Transistors 

AD61-62 pair $3 

AD 149 $2 each 


Chrome 1/4" push on knobs 
RRP 1.20 EA 10 for $1 
Mixed capacitors fresh stock 


| 100 for $2 


Mixed resistors all handy 
values 

100 for $2 

Slide pot knobs 10 for $1 
1F 455kHz for valve radios 
$2 ea 

Telsco Microphone Ceramic 
$2 pp $1 


SPECIAL: CELLULAR 
HORN TWEETER 


Mounting specification 
12.5cm x 7.1cm. Frequency 
range 2000-20,000Hz. 
Sensitivity 105dB. Maximum 
power 30 Watts. Impedance 8 
ohms. $12. 


TV CRYSTALS 
4.43619kHz 03061 NDK: 
8.867238kHz 03122.937 
$2 each. 


VALVES 
6K7 $10 
6U7 $10 
6V4 $7 


6SL7 $10 
205A $10 
12AT7 $10 
6BL8$7 645 $10 
6SA7 $10 — 6AS6 $10 
12AX7 $10 GAN8 $10 
6B05 $10 6005 $10 
6AVE $10 —12DL8 $10 
6SN7 $10 6136 $10 
EF50$7 = 12BL6 $10 
6K8 $12 6X4 $10 
1$5$7 — 6SL7 $10 
6BM8 $10 12X4 $10 
5AS4 $10 — 6BE6 $12 
IT4 $7 6V4 $8 
6AMB $10 


6M5 $12 
EMB4 $12 
IR5 $10 
BLEA8 $10 
6NB $12 
6BV7 $10 
BEM? $10 
_ BAUG $10 
12AU7 $10 
6LM6 $10 
EF86 $10 
6X9 $10 
6BAL6 $10 
152 $5 
6AQ5 $10 


122 Pitt Road, 
North Curl Curl, NSW 2099 
Phone (02) 905 1848 


Send Postage Stamp For List Of Other Items Including Valves 
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September 1988: Hands-Free Speakerphone; 
Electronic Fish Bite Detector; High Performance 
AC Millivoltmeter, Pt.2; Build The Vader Voice; 
Motorola MC34018 Speakerphone IC Data; What 
Is Negative Feedback, Pt.4. 


November 1988: 120W PA Amplifier Module 
(Uses Mosfets); Poor Man’s Plasma Display; 
Automotive Night Safety Light; Adding A Headset 
To The Speakerphone; How To Quieten The Fan 
In Your Computer; Diesel Electric Locomotives. 


December 1988: 120W PA Amplifier (With Bal- 
anced Inputs), Pt.1; Diesel Sound Generator; Car 
Antenna/Demister Adaptor; SSB Adaptor For 
Shortwave Receivers; Why Diesel Electrics Killed 
Off Steam; Index to Volume 1. 


March 1989: LED Message Board, Pt.1; 32-Band 
Graphic Equaliser, Pt.1; Stereo Compressor For 
CD Players; Amateur VHF FM Monitor, Pt.2; Sig- 
netics NE572 Compandor IC Data; Map reader 
For Trip Calculations; Electronics For Everyone — 
Resistors. 


April 1989: Auxiliary Brake Light Flasher; Elec- 
tronics For Everyone: What You Need to Know 
About Capacitors; Telephone Bell Monitor/ Trans- 
mitter; 32-Band Graphic Equaliser, Pt.2; LED. Mes- 
sage Board, Pt.2. 


May 1989: Electronic Pools/Lotto Selector; Build 
A Synthesised Tom-Tom; Biofeedback Monitor 


For Your PC; Simple Stub Filter For Suppressing 
TV Interference; LED Message Board, Pt.3; All 
About Electrolytic Capacitors. 


June 1989: Touch-Lamp Dimmer (uses Siemens 
SLB0586); Passive Loop Antenna For AM Rad- 
ios; Universal Temperature Controller; Under- 
standing CRO Probes; LED Message Board, Pt.4. 


July 1989: Exhaust Gas Monitor (Uses TGS812 
Gas Sensor); Extension For The Touch-Lamp 
Dimmer; Experimental Mains Hum Sniffers; Com- 
pact Ultrasonic Car Alarm; NSW 86 Class Electric 
Locomotives. 


September 1989: 2-Chip Portable AM Stereo 
Radio (Uses MC13024 and TX7376P) Pt.1; Alarm- 
Triggered Telephone Dialler; High Or Low Fluid 
Level Detector; Simple DTMF Encoder; Studio 
Series 20-Band Stereo Equaliser, Pt.2; Auto-Zero 
Module for Audio Amplifiers (Uses LMC669). 


October 1989: Introducing Remote Control; FM 
Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 1Mb Printer Buffer; 
2-Chip Portable AM Stereo Radio, Pt.2; Installing 
A Hard Disc In The PC. 


November 1989: Radfax Decoder For Your PC 
(Displays Fax, RTTY & Morse); FM Radio Inter- 
com For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disc Drive Formats & 
Options; The Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board (Rec 
Up To Four Separate Messages); UHF Re 
Switch; Balanced Input & Output Stages; 

For The LM831 Low Voltage Amplifier IC; In 
ing A Clock Card In Your Computer; Inde 
Volume 2. 


January 1990: High Quality Sine/Square Osx 
tor; Service Tips For Your VCR; Speeding 
Your PC; Phone Patch For Radio Amateurs; 
tive Antenna Kit; Speed Controller For Ce 
Fans; Designing UHF Transmitter Stages. 


February 1990: 16-Channel Mixing Desk; F 
Quality Audio Oscillator, Pt.2; The Incredible 

Canaries; Random Wire Antenna Tuner Fo 
Metres; Phone Patch For Radio Amateurs, P 
PC Program Calculates Great Circle Bearings 


March 1990: 6/12V Charger For Sealed Lei 
Acid Batteries; Delay Unit For Automatic Ante 
nas; Workout Timer For Aerobics Classes; ° 
Channel Mixing Desk, Pt.2; Using The UC39 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supp 
VOX With Delayed Audio; Relative Field Streng 
Meter; 16-Channel Mixing Desk, Pt.3; Active C 
Filter For Weak Signal Reception; How To Fir 
Vintage Radio Receivers From The 1920s. 


June 1990: Multi-Sector Home Burglar Alarr 
Low-Noise Universal Stereo Preamplifier; Loa 
Protection Switch For Power Supplies; A Spee 
Alarm For Your Car; Design Factors For Mods 
Aircraft; Fitting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pt. 
(Covers 0-500kHz); Burglar Alarm Keypad & Com 
bination Lock; Simple Electronic Die; Low-Cos 
Dual Power Supply; Inside A Coal Burning Powe 
Station; Weather Fax Frequencies. 


August 1990: High Stability UHF Remote Trans. 
mitter; Universal Safety Timer For Mains Appli- 
ances (9 Minutes); Horace The Electronic Cricket: 
Digital Sine/Square Wave Generator, Pt.2. 


Use this handy form to order your back issues 








Please send me a back issue for: _1 September 1988 1 November 1988 LI December 1988 
1 March 1989 April 1989 I May 1989 J June 1989 _I July 1989 
1 September 1989 4 October 1989 J November 1989 ) December 1989 J January 1990 
1 February 1990 J March 1990 J April 1990 Ly June 1990 Ly July 1990 
1 August 1990 1 September 1990 1 October 1990 1 November 1990 _1 December 1990 
January 1991 J February 1991 + March 1991 J April 1991 I May 1991 
_J June 1991 LI July 1991 _1 August 1991 LI September 1991 I October 1991 
1 November 1991 _ December 1991 1 January 1992 (J February 1992 _] March 1992 
J April 1992 1 May 1992 J June 1992 July 1992 _J August 1992 
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nber 1990: Music On Hold For Your Tel- 
2; Remote Control Extender For VCRs; 
Supply For Burglar Alarms; Low-Cost 3- 
>ounter Module; Simple Shortwave Con- 
For The 2-Metre Band. 


yer 1990: Low-Cost Siren For Burglar 
s; Dimming Controls For The Discolight; 
dund Simulator; DC Offset For DMMs; The 
ers of Polychlorinated Biphenyls; Using The 
2 In Home-Brew Converter Circuits. 


1mber 1990: How To Connect Two TV Sets 
ne VCR; A Really Snazzy Egg Timer; Low- 

Model Train Controller; Battery Powered 
r Pointer; 1.5V To 9V DC Converter; Intro- 
on To Digital Electronics; Simple 6-Metre 
teur Transmitter. 


ember 1990: DC-DC Converter For Car Am- 
irs; The Big Escape — A Game Of Skill; Wiper 
ier For Rear Windows; Versatile 4-Digit Com- 
ition Lock; 5W Power Amplifier For The 6- 
re Amateur Transmitter; Index To Volume 3. 


juary 1991: Fast Charger For Nicad Batteries, 
; Have Fun With The Fruit Machine; Two- 
ie Alarm Module; Laser Power Supply; LCD 
adout For The Capacitance Meter; How Quartz 
'stals Work; The Dangers When Servicing Mi- 
wave Ovens. 


bruary 1991: Synthesised Stereo AM Tuner, 
1; Three Inverters For Fluorescent Lights; Low- 
ist Sinewave Oscillator; Fast Charger For Nicad 
tteries, Pt.2; How To Design Amplifier Output 
ages; Tasmania's Hydroelectric Power System. 


arch 1991: Remote Controller For Garage 
ors, Pt.1; Transistor Beta Tester Mk.2; Synthe- 
sed AM Stereo Tuner, Pt.2; Multi-Purpose I/O 
yard For PC-Compatibles; Universal Wideband 
F Preamplifier For Amateurs & TV. 


pril 1991: Steam Sound Simulator For Model 
ailroads; Remote Controller For Garage Doors, 
t.2; Simple 12/24V Light Chaser; Synthesised 
.M Stereo Tuner, Pt.3; A Practical Approach To 
mplifier Design, Pt.2; Playing With The Ansi.Sys 
‘ile; FSK Indicator For HF Transmissions. 


May 1991: 13.5V 25A Power Supply For Trans- 
seivers; Stereo Audio Expander; Fluorescent Light 
Simulator For Model Railways; How To Install 
Multiple TV Outlets, Pt.1; Setting Screen Colours 
Dn Your PC. 


June 1991: A Corner Reflector Antenna For UHF 
TV; 4-Channel Lighting Desk, Pt.1; 13.5V 25A 
Power Supply For Transceivers; Active Filter For 
CW Reception; Electric Vehicle Transmission Op- 
tions; Tuning In To Satellite TV, Pt.1. 


July 1991: Battery Discharge Pacer For Electric 
Vehicles; Loudspeaker Protector For Stereo Am- 
plifiers; 4-Channel Lighting Desk, Pt.2; How To 
Install Multiple TV Outlets, Pt.2; Tuning In To 
Satellite TV, Pt.2; PEP Monitor For Amateur Trans- 
ceivers. 


August 1991: Build A Digital Tachometer; Mast- 
head Amplifier For TV & FM; PC Voice Recorder; 
Tuning In To Satellite TV, Pt.3; Installing Win- 
dows On Your PC; Step-By-Step Vintage Radio 
Repairs. 


September 1991: Studio 3-55L 3-Way Loud- 
speaker System; Digital Altimeter For Gliders & 
Ultralights, Pt.1; Build A Fax/Modem For Your 
Computer; The Basics Of A/D & D/A Conversion, 
Windows 3 Swapfiles, Program Groups & Icons. 


October 1991: Build A Talking Voltmeter For 
Your PC, Pt.1; SteamSound Simulator Mk.II; Mag- 


netic Field Strength Meter; Digital Altimeter For 
Gliders & Ultralights, Pt.2; Getting To Know The 
Windows PIF Editor. 


November 1991: Colour TV Pattern Generator, 
Pt.1; Battery Charger For Solar Panels; Flashing 
Alarm Light For Cars; Digital Altimeter For Gliders 
& Ultralights, Pt.3; Build A Talking Voltmeter For 
Your PC, Pt.2; Modifying The Windows INI Files. 


December 1991: TV Transmitter For VCRs With 
UHF Modulators; Infrared Light Beam Relay; Solid- 
State Laser Pointer; Colour TV Pattern Genera- 
tor, Pt.2; Windows 3 & The Dreaded Unrecov- 
erable Application Error; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjust- 
able 0-45V 8A Power Supply, Pt.1; Baby Room 
Monitor/FM Transmitter; Automatic Controller For 
Car Headlights; Experiments For Your Games 
Card; Restoring An AWA Radiolette Receiver. 


February 1992: Compact Digital Voice Recorder; 
50-Watt/Channel Stereo Power Amplifier; 12VDC/ 
240VAC 40-Watt Inverter; Adjustable 0-45V 8A 
Power Supply, Pt.2; Designing A Speed Control- 
ler For Electric Models. 


March 1992: TV Transmitter For VHF VCRs; 
Studio Twin Fifty Stereo Amplifier, Pt.1; Thermo- 
static Switch For Car Radiator Fans; Telephone 
Call Timer; Coping With Damaged Computer 
Directories; Valve Substitution In Vintage Radios. 


April 1992: Infrared Remote Control For Model 
Railroads; Differential Input Buffer For CROs; Stu- 
dio Twin Fifty Stereo Amplifier, Pt.2; Understand- 
ing Computer Memory; Aligning Vintage Radio 
Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Low- 
Cost Electronic Doorbell; Battery Eliminator For 
Personal Players; Infrared Remote Control For 
Model Railroads, Pt.2; A Look At Large Screen 
High Resolution Monitors; OS2 Is Really Here; 
Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; 


Video Switcher For Camcorders & VCRs; Infra- 
red Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; What’s New In Oscillo- 
scopes?; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8- 
Station Automatic Sprinkler Timer; Portable 12V 
SLA Battery Charger; Off-Hook Timer For Tele- 
phones; Multi-Station Headset Intercom, Pt.2. 


August 1992: Build An Automatic SLA Battery 
Charger; Miniature 1.5V To 9V DC Converter; 
Dummy Load Box For Large Audio Amplifiers; 
Internal Combustion Engines For Model Aircraft; 
Troubleshooting Vintage Radio Receivers. 


September 1992: Multi-Sector Home Burglar 
Alarm; The Interphone Digital Telephone Ex- 
change, Pt.2; General-Purpose 3'-Digit LCD 
Panel Meter; Track Tester For Model Railroads; 
Build A Relative Field Strength Meter. 


October 1992: 2kW 24VDC To 240VAC Sine- 
wave Inverter; Multi-Sector Home Burglar Alarm, 
Pt.2; Mini Amplifier For Personal Stereos; Elec- 
tronically Regulated Battery Charger (Charges 
6V, 12V & 24V Lead-Acid Batteries). 


November 1992: MAL-4 Microcontroller Board, 
Pt.1; Simple FM Radio Receiver; Infrared Night 
Viewer; Speed Controller For Electric Models, 
Pt.1; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.2; Automatic Nicad Battery Discharger. 


December 1992: Diesel Sound Simulator For 
Model Railroads; Easy-To-Build UHF Remote 


Switch; MAL-4 Microcontroller Board, Pt.2; Speed 
Controller For Electric Models, Pt.2; 2kW 24VDC 
To 240VAC Sinewave Inverter, Pt.3; Index To 
Volume 5. 


January 1993: Peerless PSK60/2 2-Way Hifi 
Loudspeakers; Flea-Power AM Radio Transmit- 
ter; High Intensity LED Flasher For Bicycles; 2kW 
24VDC To 240VAC Sinewave Inverter, Pt.4; 
Speed Controller For Electric Models, Pt.3. 


February 1993: Three Simple Projects For Model 
Railroads; A Low Fuel Indicator For Your Car; 
Audio Level/VU Meter With LED Readout; Build 
An Electronic Cockroach; MAL-4 Microcontroller 
Board, Pt.3; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.5; File Backups With LHA & PKZIP. 


March 1993: Build A Solar Charger For 12V Bat- 
teries; An Alarm-Triggered Security Camera; Low- 
Cost Audio Mixer for Camcorders; Test Yourself 
On The Reaction Trainer; A 24-Hour Sidereal 
Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Build 
An Audio Power Meter; Three-Function Home 
Weather Station; 12VDC To 70VDC Step-Up Volt- 
age Converter; Digital Clock With Battery Back- 
Up; A Look At The Digital Compact Cassette. 


May 1993: Nicad Cell Discharger; Build The 


_ Woofer Stopper; Remote Volume Control For Hifi 


Systems, Pt.1; Alphanumeric LCD Demonstra- 
tion Board; Low-Cost Mini Gas Laser; The Micro- 
soft Windows Sound System. 


June 1993: Windows-Based Digital Logic Ana- 
lyser, Pt.1; Build An AM Radio Trainer, Pt.1; Re- 
mote Control For The Woofer Stopper; A Digital 
Voltmeter For Your Car; Remote Volume Control 
For Hifi Systems, Pt.2; Double Your Disc Space 
With DOS 6. 


July 1993: Build a Single Chip Message Re- 
corder; Light Beam Relay Extender; Build An AM 
Radio Trainer, Pt.2; Windows Based Digital Logic 
Analyser; Pt.2; Low-Cost Quiz Game Adjudicator; 
Programming The Motorola 68HC705C8 Micro- 
controller — Lesson 1; Antenna Tuners — Why 
They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60- 
LED Brake Light Array; A Microprocessor-Based 
Sidereal Clock; The Southern Cross Z80-based 
Computer; A Look At Satellites & Their Orbits; 
Unmanned Aircraft — Israel Leads The Way; Ghost 
Busting For TV Sets. 


September 1993: Automatic Nicad Battery 
Charger/Discharger; Stereo Preamplifier With IR 
Remote Control, Pt.1; In-Circuit Transistor Tester; 
A +5V to +15V DC Converter; Remote-Controlled 
Electronic Cockroach; Restoring An Old Valve 
Tester; Servicing An R/C Transmitter, Pt.1. 


October 1993: Courtesy Light Switch-Off Timer 
For Cars; FM Wireless Microphone For Musi- 
cians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1; 
Mini Disc Is Here; Programming The Motorola 
68HC705C8 Microcontroller — Lesson 2; Servic- 
ing An R/C Transmitter, Pt.2. 


PLEASE NOTE: all issues from November 1987 
to August 1988, plus October 1988, January, Feb- 
ruary & August 1989, and May 1990 are now sold 
out. All other issues are presently in stock, al- 
though stocks are low for some older issues. For 
readers wanting articles from sold-out issues, we 
can supply photostat copies (or tearsheets) at 
$6.00 per article (incl. p&p). When supplying pho- 
tostat articles or back copies, we automatically 
supply any relevant notes & errata at no extra 
charge. 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a lin 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 





Give the transformer 
a fair go 

I recently constructed the Univer- 
sal Power Supply Board described in 
the August 1988 issue of SILICONCHIP. 
I used the Dick Smith M2856 trans- 
former which has a multi-tapped sec- 
ondary (giving 30V centre-tapped or 
36V centre-tapped — Editor). I con- 
nected the OV from the transformer to 
OV on the board, 15V from the trans- 
former to 30V on the board and the 
other 15V winding to 15V CT on the 
board. 

I tested the output voltages from 
the circuit board and obtained +15V 
on that output but no negative volt- 
age, then after several minutes, I had 
no voltage and the transformer be- 
came very hot. I took it out of circuit 
and found the primary winding open 
circuit. I returned it and obtained a 

replacement. It was assumed the trans- 
former was faulty. I tested the replace- 
ment before placing it into circuit and 
obtained all the correct voltages. 

I then connected it to the circuit 
and the same thing happened. Surely 
not another faulty transformer? I 
checked the circuit and components 
and could not find any faults. Sud- 
denly it dawned on me! I should have 
connected the transformer outputs to 
the circuit board as follows: OV to the 
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position marked CT 15V on the board; 
one 15V to the 30V position on the 
board and the other 15V tap to the OV 
on the board. 

Even considering this to be the cor- 
rect way, I do not see how connecting 
it the way I did would cause the pri- 
mary coil to overheat. The only thing 
I had connected to the output of the 
circuit board was my multimeter to 
test for correct voltages. Therefore 
there was not any excessive current 
being drawn from the secondary coil. 
Can you offer any explanation. (W. C., 
Adamstown Heights, NSW). 
¢ From your description, it appears 
as though you have placed a direct 
short circuit across one of the 15V 
windings of the transformer. That is 
why it became very hot and eventu- 
ally burnt out the primary winding. 
Your alternative method of connec- 
tion appears to be correct and should 
not cause any problems. The way to 
test these things is as you proceeded 
in the first place. Apply power, meas- 
ure the voltages and, if conditions are 
not correct, switch off and check for 
faults. 


Big power supply for 
model motors 


I am interested in the circuit on 
page 93 of the July 1993 issue, show- 


ing how to increase the output of 
terminal regulator. I have a nee 
supply power to small motors as 1 
in model aeroplanes, with short t 
test currents of up to about 35 an 
Your circuit with two transistor 
said to be capable of delivering up 
or 9 amps. Therefore, since 
TIP2995 has a current rating of 15. 
should be able to add two more 1 
2995s in parallel to easily suppl 
current of 35 amps for a short time 

The power source will be a 12V 
battery, which will limit the outpu 
bit by the drop across the TIP299 
voltage control may be lost after abc 
9.5 or 10 volts, just so long as t 
output is not limited to that voltag: 

2N3055s may work better, due 
their better heatsinking although t 
circuit would have to be changed 
suit NPN transistors. I would be usii 
an LM317 to achieve a “soft. star 
with a pot in place of resistor “R 
(refer to the circuit on page 210 of tk 
DSE catalog), a meter across the ou 
put for volts & a series meter for amp. 
I have suitable digital meters. 

Your comments on this or a bette 
way to achieve a soft start and contrc 
for test periods of a few seconds onl: 
will be appreciated. The test is t 
change the prop, switch on, run thx 
volts up to the “cell equivalent” (6, 7 
8 or 10) read the current and the tacho 
then shut down. 

The amp/hour capacity of my ca1 
battery is more than 50 times that of 
the nicad flight pack I will subse- 
quently be using. Hence, volts and 
current will be much more stable and 
the battery will not require recharging 
after only a few minutes of testing 
various propellers. (R. F., Laura, SA). 
e Essentially, your idea is workable 
except that we would be inclined to 
use five or six TIP2995s in parallel in 
order to be able to handle the current. 
The LM317 is not suitable since it 
would not be able to supply the re- 
quired base current for the power tran- 
sistors. You will need to upgrade to an 
LM350 adjustable regulator which can 
supply 3A. You will need massive 


sinking for the power transistors, 
cularly if you want to have a soft 
, because this will cause very high 
er dissipation. 


to 12V inverter 
inted for a VW 


own a 1965 Volkswagen which is 
ning on a 6V system. The battery 
harged by a 6V generator. My ques- 
1 is do you know of any circuitry 
t will convert 6V to 12V DC witha 
rent capability of around 10 amps 


ich I could use to power an ampli- 
r. (R. C., Glen Iris, Vic). 


Unfortunately, we do not have a 


-12V DC converter. However, it may 
possible to adapt the circuitry of 
e 12V SLA battery charger described 
the July 1992 issue. You would 
ed to modify the output transistors 
id the switching inductors to boost 
e output to 10A. 


{ow to measure 


ower output 


Congratulations on a fine magazine. 
am very enthusiastic about electron- 
cs aS a hobby and maybe a career. 
Yow for a few questions: how do you 
neasure the RMS output power of an 
implifier? Is it necessary to buy or 
nake watt meters? | 

Iam using the ETI-1430 power am- 
plifier with the preamplifier from the 
Studio Twin Fifty amplifier (described 
in March & April 1992). Is it possible 
to increase the power by paralleling 
the output transistors? Also, I have 
heard mention of “bridging” two amp- 
lifiers together for increased power. 
How is this done? 

Has SILICON CHIP ever described a 
digital AM/FM tuner? I know you did 
an AM tuner but I am in need of AM 
and FM. When a tuner has “synthe- 
sised” stereo sound (FM), does that 
mean it uses the true stereo broadcast 
(signified by the 19kHz carrier?) or 
does it generate its own pseudo stereo? 
In short, if I transmitted a song on the 
left channel only, would the synthe- 
sised FM tuner play a song on the left 
channel only as well? (J. P., Teralba, 
NSW). 

e The method of measuring RMS 
power output of an amplifier is as 
follows. You need a resistive load with 
a power rating greater than the ampli- 
fier to be measured and with a value 
of 8Q (or whatever the rated imped- 


ance is. We refer to this as a “dummy” 
load. Second, you need to apply a 
sinewave signal to the amplifier. This 
signal normally comes from an audio 
oscillator. You then measure the RMS 
voltage at the output at just before the 
onset of clipping (you need an oscil- 
loscope to judge this point). It is then 
simply a matter of calculating the 
power using the formula: P = V2/R. 

Increasing the power output of an 
amplifier cannot simply be done by 
paralleling the output transistors. If 
you did this without increasing the 
supply voltage you will get no power 
increase at all — in fact you may get 
slightly less. Secondly, the BC546 used 
as a driver transistor would not be 
able to supply the extra base current 
to the paralleled output transistors. 
Hence to really increase the power 
output of an amplifier you need to 
increase the supply voltage, the power 
supply capability and the number of 
output transistors. You will need big- 
ger driver transistors as well. It really 
amounts to a complete re-design of 
the power amplifier. 

Bridging entails the use of two mono 
amplifiers which are driven with out- 
of-phase input signals. Each power 








amplifier drives one side of the speaker 
load and, therefore, their voltages add, 
hence the power output is quadru- 
pled, in theory. In practice, the in- 
crease is somewhat less. 

SILICON CHIP has not described a 
digital AM/FM tuner and since these 
units are relatively cheap, we are not 
likely to describe such a construc- 
tional project. The term “synthesised” 
refers to the use of a frequency 
synthesiser to control the local oscil- 
lator frequency. In fact “synthesised’ 
really means the same thing as the 
term “digital” when referring to AM/ 
FM tuners. Any synthesised FM stereo 
tuner produces true stereo reception. 


Even bigger 


inverters wanted 


I would like to propose the follow- 
ing solar based projects, to capitalise 
on those done by SILICON CHIP so far: 

(1) A step up/step down battery 
charger circuit that can regulate up to 
one kilowatt of solar panels, in three 
versions: 12V, 24V and 48V. For ex- 
ample, a basic circuit with a different 
component list for each version. Have 
the circuit adjustable for the different 
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Electronic cockroach 
not light sensitive 


Iam a Year 10 student at Kotara 
High School in Newcastle, cur- 
rently studying electronics. For my 
Year 10 major work I have elected 

to construct the electronic cock- 
roach which you featured in your 
February 1993 edition. 

However, on completion of the 
project, I find that it does not work 
correctly; ie, the level of light fall- 
ing on the LDRs has no effect on 
the speed of the motors. 

The motors do work and their 
speed can be adjusted using the 
trimpots. I was unable to purchase 
Johnson 170 motors and have used 
Mabuchi FA-130 instead. I was 
unable to purchase BD646 PNP 
Darlington transistors and was ad- 
vised by Novacastrian Electronics 
that the BD650 was equivalent — 
these have been used. All other 
components are as specified. 

Using a multimeter, I only get an 
increase of about 2kQ across the 
LDRs when they are covered. Is 


full charge voltages of deep cycle and 
normal lead acid batteries. A typical 
household solar set up could have 10 
or more 75 watt panels, (ie, 750 watts 
or more). 

(2) An article explaining the basic 
operation of solar panels and regula- 
tors. For example, at a solar panel 
dealer I was told that they only sell 
normal regulators that shut off once 
the batteries are charged because shunt 
circuits waste too much energy. I think 
they are selling high-priced inefficient 
low technology to uninformed con- 
sumers. However, until an impartial, 
comparison is published, the con- 
sumer will remain uninformed. Also 
can solar panels be damaged if they 
are exposed to bright sunlight with no 
load applied to their terminals? 

(3) A five kilowatt sinewave inverter 
in 24V and 48V versions. | 

(4) An article explaining how to 
calculate the practical starting watt- 
age of an induction motor from its 
running wattage. For example, I have 
a 240V AC water pump rated at 1.9A, 
(ie, 456 watts maximum). Its practical 
starting wattage could be as high as 
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the DSCDO1 from Dick Smith Elec- 
tronics the same as an ORP12 LDR? 
Examination by my teacher using 
a CRO revealed highs and lows 
where he expected them to be. 
Could you please offer some as- 
sistance to locate the fault? (S. H., 
Newcastle, NSW) 
e First, we hope you have not mis- 
understood what the motors are 
supposed to do with changes in 
light level. The motors either will 
run at the speed set by trimpots 
VR1 and VR2 or they will be 
stopped, depending on the light 
falling on the LDRs. The motor 
speed is not set by the LDRs. 

This is how it works. When 

~LDR1 is exposed to bright light, 

pin 10 of IC1c will go lower than 
the pin 11 input and motor M1 
will run. Conversely, when LDR1 
is in shadow, pin 10 of IC1c will be 
higher than pin 11 and the output, 
pin 13, of IC1c will go low to pre- 
vent pin 6 of IC1a from going high. 
The motor will therefore stop. 

A similar process occurs with 
motor M2 and LDR3. 


2.2kW (for a few nanoseconds). If this 
value was correct I would require a 
600 watt inverter which has a 2.3kW 
maximum intermittent rating instead 
of a 480 watt inverter which only has 
a 1kW maximum intermittent rating. 
How do you calculate this practical 
starting wattage? 

I would also like to see some data 


and articles on wind generators. (B. 


B., St Andrews, NSW). 

¢ We are afraid that your proposed 
solar panel setup with up to 1kW of 
panels is not practical at all. For ex- 
ample, if you are using a 12V version 
you would have to control up to 83 
amps. As youcan see, controlling such 
a huge current is not a trivial matter. It 
is much better to connect solar panels 
in series to a battery bank of 32V, 48V 
or higher so that the currents are man- 
ageable. 

Solar panels are not damaged if ex- 
posed to bright sunlight with no load 
applied. In fact, it is very difficult to 
damage them electrically in any way, 
even with short circuited loads. They 
are really only susceptible to mechani- 
cal damage, such as from hail. 


You should be able to get th 
circuit going with the DSCDO 
LDRs and this is how you can se 
up the circuit. You will need t 
measure the voltage across eacl 
LDR when the same amount o 
light is applied to each device 
Check that the voltage across each 
one is about the same. For the mo- 
tors to run, the voltage across LDR2 
must be higher than the voltages 
across LDR1 and LDR2. This hap- 
pens when LDR2 has less light on 
it than LDR1 and LDR3. You may 
need to alter the value of the 1.2kQ 
pull-up resistor for LDR2, to ob- 
tain satisfactory results. 

Under normal lighting condi- 
tions, the voltage across the LDRs 
should be about 1.5V. You may 
need to alter the values of the pull- 
up resistors (the 1kQ and 1.2kQ 
resistors) for each LDR to obtain 
this voltage. If the voltage across 
each LDR is too low (below 1.5V) 
use a smaller value of pull-up re- 
sistance. Alternatively, if the 
voltages are too high (above 1.5V) 
use larger value pull-up resistors. 


_ The same comment about practi: 
cality applies to your suggestion for é 
SKW sinewave inverter. For example, 
a version operating from 24V would 
require an input current somewhere 
in the vicinity of 250 amps. Our 2kW 
sinewave inverter described in the lat- 
ter half of 1992 had an input current 
of 100 amps or more and this really 
does present major engineering prob- 
lems. 

It is not possible to calculate the 
starting current of an induction mo- 
tor. You need to know the type of 
motor and its rating, the type of load 
and the point at which the voltage is 
applied. Typically though, an induc- 
tion motor will draw some 10 to 15 
times its normal load current at switch 
on. This surge current can last half a 
second or more, depending on how 
long it takes for the motor to reach full 
speed. 

There is also the question of its 
starting winding and how much cur- 
rent it draws. As you can see, design- 
ing an inverter to drive an induction 
motor means that a very large surge 
capability must be incorporated. SC 





Cash in your surplus gear. Advertise it here in Silicon Chip. 


ANTIQUE RADIO 


INTIQUE RADIO RESTORATIONS: 
pecialist restoration service provided 
or vintage radios, test equipment & 
ales. Service includes chassis rewir- 
ng, recondensering, valve testing & 
nechanical refurbishment. Rejuvena- 
ion of wooden, bakelite & metal cabi- 
ets. Plenty of parts — require details for 
mail order. About 1200 radios within 
16,000 square feet. Two-year warranty 
on full restoration. Open on Saturday 
10am-4.30pm; Sunday 12.30-4.30pm. 
109 Cann St, Bass Hill, NSW 2197 
Phone (02) 645 3173 BH or (02) 726 
1613 AH. 


FOR SALE 


WEATHER FAX programs for IBM XT/ 


ATs *** “RADFAX2” $35 is a high reso- 
lution, shortwave weather fax, Morse & 
RTTY receiving program. Suitable for 
CGA, EGA, VGA and Hercules cards 
(state which). Needs SSB HF radio & 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $20 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send both with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy Beach, NSW 2097. Or fax the details to (02) 


979 6503. 


Enclosed is my cheque/money order for $ 
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Radfax decoder. *** “SATFAX” $45 is a 
NOAA, Meteor & GMS weather satel- 
lite picture receiving program. Needs 
EGA or VGA plus “WEATHER FAX” PC 
card. *** “MAXISAT” $75 is similar to 
SATFAX but needs 2Mb expanded 
memory (EMS 3.6 or 4.0) and 1024 x 
768 SVGA card. All programs are on 
5.25-inch or 3.5-inch disks (state which) 
& include documentation. Add $3 post- 
age. Only from M. Delahunty, 42 Villiers 
St, New Farm, Qld 4005. Phone (07) 
358 2785. 


THE HOMEBUILT DYNAMO: (plans) 
brushless, 1000 DC watt at 740 revs. 
$A85 postpaid airmail from Al Forbes, 
PO Box 3919 - SC,Auckland, NZ. Phone 


Auckland (09) 818 8967 any time. Ro- | 


tor magnets (3700 gauss) kit now avail- 
able. 


PEER TO PEER NETWORK SOFT- 
WARE: for IBM PCs. The “$25 Net- 
work” links 2 or 3 PCs via Serial ports at 
up to 115K bps. Uses only 15K RAM. 
Only $40. “Little Big LAN” offers multi- 
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user record locking, linking via serial, 
parallel and/or Arcnet cards, up to 250 
nodes and print spooling. Only $95. 
Both support printer re-direction. Prices 
are for a whole network. Add $3 for 
postage in Australia. For more informa- 
tion, send SASE to GRANTRONICS, 
PO Box 275, Wentworthville 2145. 
Phone A/H (02) 631 1236. 


BUY ME. 100% Australian Z80 Devel- 
opment System. Short form kit driven 
from MS-DOS PC printer port. Includes 
heaps of source code, cross assem- 
bler, circuits, Z8TBasic, etc. $38. With 
EPROM $52. Don McKenzie, 29 
Ellesmere Crescent, Tullamarine 3043. 
Phone (03) 338 6286. 


68705 MICRO EMULATOR!!!: Yes! A 
fair dinkum 68705 hardware ICE for 
$285 (B&T $330). Run programs in 
RAM, built-in disassembler, single step, 
break points, the works! It even emu- 
lates 2716, 2732 and 2764 EPROMs. 
Can be used with a PC, MAC etc. Op- 
tional 687053/U/R ($115) and C4/C8 
($95) programmers for direct connec- 
tion to 68705 emulator. Kits and further 
info from Graham Blowes, Mantis Micro 
Products, 38 Garnet St, Niddrie 3042. 
Phone (03) 337 1917(ah), (03) 575 
3349(bh), fax (03) 575 3369. 


SUBSTITUTE FOR A HANDFUL OF 
ICs: Parallax “BASIC STAMP”. A gen- 
eral purpose small circuit module, it is 
really a25 x 50mm board with a compu- 
ter chip (4MHz PIC 16C56), EEPROM, 


RCS RADIO PTY LTD 


RCS Radio Pty Ltd is the only com- 

pany that manufactures and sells 

every PC board and front panel pub- 

lished in SILICON CHIP, ETI and EA. 
RCS Radio Pty Ltd, 


651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 





NOVEMBER 1993 95 


TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 


TRANSFORMER REWINDS 


Reply Paid No.2, PO Box 438, Singleton, NSW 
2330. Ph: (065) 76 1291. Fax: (065) 76 1003. 























ICL 286 Board 


All in one board with two serial, 
printer, IBM keyboard, high den- 
sity floppy & IDE mono video 
interface. Up to 4Mb RAM, 
80286-16cpu, MS-DOS com- 
patible, 130 page manual, small 
size 170mm x 255mm. 











Max I/O kit for PCs, 7 relays, 
ADC, DAC, stepper driver, TTL 
inputs, with software $169 


PC I/O card with 8255 chip 24 
/O lines programmable as in- 
puts or outputs 


1.5 watt AM broadcast trans- 
mitter XTAL locked $49 


2.5 watt FM broadcast transmit- 
ter 88-108MHz. $49 


Digi-125 audio power amp (over 
19,000 sold since 1987) 
50 watt/8 $14 125 watt/4 $19 


New 200 watt/2 version $29 
Infrared relay kit $9 
Remote control tester $4 


36 Regent St, Kensihgton, 
SA. Phone (08) 332 6513. 












Ampo little PC 


All in one NEC V40 CPU board, 
MS-DOS compatible, high den- 
sity floppy. SCSI hard disk, 2 
serial, printer, solid state hard 
disk, IBM keyboard interface, 
(4W), CMOS single +5V rail, up 
to 768Kb RAM, 384Kb ROM, 
145mm x 250mm, 98- ang 
manual. 299 


P.C. Computers 































— Circuit Board Manufacture 


Best Prices on Prototypes and 
Production Quantities. 








1, e > INSTANT FCB's 4 { 
P 0 Box 448 Avalon Beach 2407 
Ph (02) 974 1189 Fax (02) 974 5491 





8 I/O pins, board space includes 
prototyping area. Program it on a PC 
(only 33 instructions) with development 
kit which includes one “BASIC STAMP” 
($245 incl. post), extra modules ($66 
incl. post). Send 45c stamp for more 
information. Parallax distributor and 
technical support inAustralia: MicroZed 
Computers, PO Box 634, Armidale, 
NSW 2350. Facsimile (067) 72 8987. 
MICASOFT Electronics and Comput- 
ing tutor program, written in UK, ideal 
for TAFE, schools, or individual use. 
Now available in Australia. Send $1.80 
in stamps for demo disk (tell us what 
size). MicroZed Computers, PO Box 
634, Armidale 2350. 





NICAD BATTERY Charger Conditioner 
Analyser. As featured in SILICON CHIP. 
September 1993. Complete kit $135.00. 
Built and tested $185. P&P $10. C.1.E., 
524 Abernethy St, Kitchener, NSW 2165. 
Phone (049) 91 1389. 





UNUSUAL BOOKS: Electronic De- 
vices, Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and more. For a 
complete catalog, send 95 cents in 
stamps to Vector Press, Dept S, PO 
Box 434, Brighton, SA 5048. 


96 SILICON CHIP 





MEMORY & DRIVES 


PRICES AT OCTOBER 2ND, 1993 


SIMM IBM PS.2 
1Mb x 3 70ns $80 «50/55/70 + 2Mb~ $130 


1Mb x 9 70ns 70/35 4Mb = $320 
4Mb (72-pin) 90/95 4Mb = $320 
4Mb x 9 70ns 
4Mb x 8 80ns 


TOSHIBA 

T3200SX 4Mb $340 
DRAM DIP T44/6400 4Mb $340 
1x 1Mb 70ns T5200 8Mb = $680 
256 x 4 70ns MAC 


1Mbx4  -Z 2Mb SI & LC $150 
4Mb P’Book $330 


CO-PROCESSORS 
387SX to 25 $110 
387DxX to 33 $110 


DRIVES 

SEAG 42Mb =. 28ms 

SEAG 107Mb 15ms 

SEAG 130Mb 16ms 

SEAG 214Mb 16ms Laser PTR HP 

SEAG 261Mb 16ms with 2Mb $203 

Sales tax 21%. Overnight delivery. Credit cards welcome. 
Ring for Latest Prices 


ist Floor, 100 Yarrara Rd, PO Box 382, Pennant Hills, 2120. 


Tel: (02) 980 6988 PELH AM 


Fax: (02) 980 6991 
@) DYy-Nie)ar-lalelantsyacem Bitcye)taby) 
Board Software 
Software allows a PC to drive the Alphanu- 
meric display board (SC May 93). Available 
in 5:25" or 3.5" MS-DOS format for only 
$9.95 + $2.05p+p. 
Remote Preamplifier 
Microprocessor 
Heart of Remote preamplifier project (SC 
Sept 93) and Remote Volume Control (SC 


June 93). 68HC705C8P preprogrammed mi- 
croprocessor. Only $45 + $6p+p. 


SILICON CHIP magazine, (02) 979 5644. 
Payment by cheque/money order or 
credit card (BankCard, MasterCard, Visa) 








EEM Electronics 


Printed circuit board assembly, 
switchmode power supplies repaired. 


Design work from start to finish. 
Ring anytime 9am-9pm Mon-Sun. 


(03) 4011393 





SPRINKLER CONTROLLER KITS: 
standard and enhanced versions avail- 
able. Very reliable and versatile designs 
control 8 stations and have 32 pro- 
grammable START and RUN times. 
These kits use latest technology I@C 
chips (refer SILICON CHIP July 1992). 
All settings stored in EEPROM. Kits 
come complete with LCD and case. 
Standard version $135 incl. p&p. En- 
hanced version uses 68705U3 and has 
built-in calendar, allowing day of fort- 
night watering, (ie SA, SU, MO, etc), 
externally triggerable cycles and rain 
switch software. $175 incl. p&p. Re- 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 

e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 

e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 

e H. T. Electronics, 35 Valley View 
Crescent, Hackham West, SA 5163. 
Phone (08) 326 5590. 


quires 24V AC. Relays extra at $3.75 
each (require 9 for full kit). Kits and 
further info from Graham Blowes, Man- 
tis Micro Products, 38 Garnet St, Niddrie 
3042. Phone (03) 337 1917 (AH), (03) 
575 3349 (BH). Fax (03) 575 3369. 


PRINTED CIRCUIT BOARDS for the 
hobbyist. For service & enquiries con- 
tact: T. A. Mowles (08) 326 5590. 


A host of user-friendly features 
Many special features make | 
Fluke DMMs and Philips Scope jeter 
more convenient and easier to use. 

The display screens are easy to 
read. Touch Hold? on the Fluke 70 


and 80 series freezes the display on 





~ $ine/Square Wave | 
Oscillator 


Benchtop Power 
Supply 


Pulse 
Generator Kit 


50MHz Frequency 
Counter 


Noise & Distortion 
Meter 


4GHz Frequency 
Counter 


VHF/UHF 
Spectrum 
Analyser 








B 1553 


For Phone, Fax 
Or Mail Orders Call: 
SYDNEY AREA 888 2405 
Outside Sydney (Free Call) 008 22 6640 






K-7340 


all components, 
— screened front 


Oss 100s. 
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Cat K-7340 © 





A versatile power supply which gives 2.5 to 18V : | 
variable output, switchable current limiting (30mA & 
1.2A). Supplied with PCB, all components, case and 


pre-punched, silk-screened front panel. S — 95 
Cat K-3202 ea Aug 91 : ’ 79 ' 


Ideal for evaluating wideband amplifiers and filters. 
Has a frequency range of 1Hz to 1MHz, single-shot, 
adjustable delay on the main output and variable 

output pulses from 1V to 10V. A full-form kit with all 
components, hardware, pre-punched screened front 


panel and a deluxe case. $ 95 
Cat K-7342 EA MAY ’92 BS 


High-accuracy/low-cost 50MHz frequency counter. 
Comes complete with all components, PCB, hardware 


LED display, case, plug pack & a pre-punched silk 
screened front panel. 


Cat K-7337 EA Feb '93 $4 4 © 


Can measure distortion levels down to less than 0.01% 
at spot frequencies of 100Hz, 1KHz and 10KHz. Comes 
with all components including hardware, panel meter 
and deluxe case with pre-punched silk-screen panel. 


Cat K-7222 EA May 93 cS 4] 2 © 


Its design includes a seven-digit display with KHz/MHz 
Status indicator and a frequency range selector (i.e: 
2MHz, 20MHz, 50MHz and 1GHz). The kit includes 
case, PCB, all components, hardware and 


] front panel. cat K-7604 ‘EA April 93 $4 59 


Convert almost any standard ‘CRO’ into a sensitive and 
easy-to-use spectrum analyser. Covers VHF/UHF 
spectrum: 50-105MHz, 138-225MHz and 470-870MHz. 
A full-form kit complete with deluxe case, pre-punched 
screened front panel, all componentry and hardware 

is supplied. 

Cat K-7620 277. EA Sep '92 





